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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the utilization 
factor of the light of a light source, and to provide a front 
lighting system having a higher brightness by providing a 
second light outgoing surface in relation to a first light 
outgoing surface, and forming the second light outgoing 
surface into the step structure, which is formed by 
alternately arranging inclined surfaces for mainly reflecting 
the light from the light source to the first light outgoing 
surface and flat parts for mainly transmitting the light 
reflected by the material to be lighted. 
SOLUTION: This reflection type LCD is provided with a 
front light 20 in a front surface of a reflection type liquid 
crystal cell 10. The front light 20 is mainly formed of a light 
source 26 and a light leading body 24. The light source 26 is 
arranged along a side surface (incident surface 25) of the 
light leading body 24. In an interface 23 of the light leading 
body 24, which faces to an interface 28, flat parts 21, which 
are formed in parallel or nearly in parallel with the interface 
28, and inclined parts 22, which are inclined at a certain 
angle in the same direction against the flat parts 21, are alternately formed. Among the light of the 
source light, which entered from the incident surface 25, all components vertical to the incident 
surface 25 enters the inclined parts 22, and it is reflected to the interface 28. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the front lighting system used equipping with the light source and a transparent 
material, and arranging ahead of an illuminated object The plane of incidence to which the above- 
mentioned transparent material carries out incidence of the light from the light source, and the 1st 
outgoing radiation side which carries out outgoing radiation of the light towards an illuminated 
object, The ramp which counters the outgoing radiation side of the above 1st and is equipped with 
the 2nd outgoing radiation side which carries out outgoing radiation of the reflected light from an 
illuminated object and the outgoing radiation side of the above 2nd mainly turns the light from the 
light source to the 1st outgoing radiation side, and reflects, The front lighting system characterized 
by the thing by which the flat part which mainly penetrates the reflected light from an illuminated 
object has been arranged by turns, and which is formed stair-like. 

[Claim 2] The front lighting system according to claim 1 characterized by having further the 2nd 
transparent material which equalizes the luminance distribution of the outgoing radiation light from 
the outgoing radiation side of the above 1st when the above-mentioned transparent material was 
made into the 1st transparent material. 

[Claim 3] While the 2nd transparent material is equipped with the 1st front face which counters the 
1st outgoing radiation side of the 1st transparent material, and the 2nd front face which carries out 
outgoing radiation of the light which countered the 1 st front face of the above and carried out 
incidence through the 1st front face of the above from the 1st transparent material to an illuminated 
object The front lighting system according to claim 2 characterized by being formed so that the 
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distance from each ramp [ in / in the 1st front face of the above and the 2nd front face / the 2nd 
outgoing radiation side of the 1st transparent material ] to the 2nd front face of the above may 
become abbreviation homogeneity. 

[Claim 4] The front lighting system according to claim 3 with which the refractive index of the 1st 
transparent material and the refractive index of the 2nd transparent material are characterized by 
the almost equal thing. 

[Claim 5] The front lighting system according to claim 3 characterized by forming the 1st 
transparent material and 2nd transparent material in one. 

[Claim 6] The front lighting system according to claim 3, 4, or 5 characterized by having the optical 
means which controls that the light from the 2nd outgoing radiation side in the 1st transparent 
material is reflected in the 2nd front face in the 2nd transparent material of the above on this 2nd 
front face as the 3rd transparent material. 

[Claim 7] The above-mentioned optical means is a front lighting system according to claim 6 
characterized by being an antireflection film. 

[Claim 8] The above-mentioned optical means is a front lighting system according to claim 6 or 7 
characterized by having pasted up with the 2nd transparent material with the adhesives which have 
a refractive index almost equal to the refractive index which the 2nd transparent material of the 
above has. 

[Claim 9] The front lighting system according to claim 2 characterized by being the light-scattering 
object over which the 2nd transparent material scatters the outgoing radiation light from the 1st 
outgoing radiation side in the 1st transparent material. 

[Claim 10] The front lighting system according to claim 9 characterized by including a part of 
include-angle range [ at least ] where it is the scattered-about anisotropy scatterer and the 
outgoing radiation light from the 1st transparent material carries out incidence only of the light in 
which the above-mentioned light-scattering object carried out incidence from the predetermined 
include-angle range to the 2nd transparent material in the above-mentioned predetermined include- 
angle range. 

[Claim 1 1] The front lighting system according to claim 9 with which the above-mentioned light- 
scattering object is characterized by being a forward-scattering object. 

[Claim 12] The 2nd transparent material of the above is a front lighting system according to claim 2 
characterized by being the optical means which controls that the light from the 2nd outgoing 
radiation side in the 1st transparent material reflects in respect of the 1st [ in this 1st transparent 
material ] outgoing radiation. 

[Claim 13] The above-mentioned optical means is a front lighting system according to claim 12 
characterized by being an antireflection film. 

[Claim 14] The above-mentioned optical means is a front lighting system according to claim 12 or 
13 characterized by having pasted up with the 2nd transparent material with the adhesives which 
have a refractive index almost equal to the refractive index which the 2nd transparent material of 
the above has. 

[Claim 15] The front lighting system according to claim 2 characterized by introducing the bulking 
agent which mitigates the refractive-index difference in the optical interface which exists among 
these transparent materials between the 1st transparent material and the 2nd transparent material. 
[Claim 16] The front lighting system according to claim 15 characterized by having further the 
optical control means which restricts the breadth of the light from the light source to the range 
whose component which carries out direct incidence to the 1st outgoing radiation side in the 1st 
transparent material is mostly lost from plane of incidence between the light source and plane of 
incidence. 

[Claim 17] The front lighting system according to claim 1 with which the above-mentioned plane of 

incidence is characterized by existing in the side face of a transparent material. 

[Claim 18] The front lighting system according to claim 17 with which total of the projection of the 
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above-mentioned ramp to a flat surface perpendicular to the 1st outgoing radiation side is 
characterized by being almost equal to the projection of the plane of incidence to the above- 
mentioned flat surface. 

[Claim 19] The front lighting system according to claim 17 characterized by for the above- 
mentioned plane of incidence and the outgoing radiation side of the above 1st making an obtuse 
angle, and allotting them. 

[Claim 20] The front lighting system according to claim 1 characterized by having further a 
condensing means to carry out incidence of the light from the light source only to the above- 
mentioned plane of incidence. 

[Claim 21] The front lighting system according to claim 1 with which total of the projection to the 
outgoing radiation side of the above 1st of the above-mentioned ramp is characterized by area 
being smaller than total of the projection to the outgoing radiation side of the above 1st of the 
above-mentioned flat part. 

[Claim 22] The front lighting system according to claim 1 with which the above-mentioned flat part 
is characterized by having [ as opposed to / it is parallel to the outgoing radiation side of the above 
1st or / the outgoing radiation side of the above 1st ] whenever [ tilt-angle / of 10 degrees or 
less ]. 

[Claim 23] It is the refractive index of the external medium which touches n2 and the above- 
mentioned ramp in the refractive index of a transparent material n1 Front lighting system according 
to claim 1 characterized by the incident angle theta of the light which carries out incidence from the 
light source to a ramp satisfying the following inequality if it carries out. 
Theta>=arcsin (n1 / n2) 

[Claim 24] The front lighting system according to claim 1 characterized by preparing the reflective 
member which reflects light in the front face of the above-mentioned ramp. 
[Claim 25] It is the refractive index of the external medium which touches n2 and the above- 
mentioned ramp in the refractive index of a transparent material n1 Front lighting system according 
to claim 24 characterized by the incident angle theta of the light which carries out incidence from 
the light source to a ramp satisfying the following inequality if it carries out. 
Theta<arcsin (n1 / n2) 

[Claim 26] The front lighting system according to claim 24 characterized by preparing a protection- 
from-light member in the front face of the above-mentioned reflective member. 
[Claim 27] The front lighting system according to claim 1 characterized by having further a 
compensation means to arrange the direction of outgoing radiation of the outgoing radiation light 
from the flat part in the 2nd outgoing radiation side, and the outgoing radiation light from a ramp. 
[Claim 28] While the above-mentioned compensation means is equipped with the 1 st front face 
which counters the 2nd outgoing radiation side of a transparent material, and the 2nd front face 
which counters the 1st front face of the above the 1st front face of a compensation means — the 
ramp of the 2nd outgoing radiation side of a transparent material, and abbreviation — with an 
parallel inclined plane the flat part of the outgoing radiation side of the above 2nd, and abbreviation 

the front lighting system according to claim 27 characterized by the thing which an parallel flat 
side is arranged by turns and carries out the complementation to the outgoing radiation side of the 
above 2nd, and for which it is formed stair-like and the 2nd front face of the above-mentioned 
compensation means is arranged at the 1st outgoing radiation side of a transparent material, and 
abbreviation parallel. 

[Claim 29] The front lighting system according to claim 27 with which the field as for which the 
outgoing radiation light from the ramp of the 2nd outgoing radiation side mainly carries out 
incidence, and the field the outgoing radiation light from the flat part of the 2nd outgoing radiation 
side mainly carries out [ a field ] incidence are characterized by having a mutually different 
refractive index in the above-mentioned compensation means. 

[Claim 30] The front lighting system according to claim 27 characterized by preparing a diffraction 
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component in the field as for which the outgoing radiation light from the ramp of the 2nd outgoing 
radiation side mainly carries out incidence in the above-mentioned compensation means. 
[Claim 31] The front lighting system according to claim 27 characterized by preparing a protection- 
from-light member in the field as for which the outgoing radiation light from the ramp of the 2nd 
outgoing radiation side mainly carries out incidence in the above-mentioned compensation means. 
[Claim 32] The front lighting system according to claim 1 characterized by having further the optical 
control means which restricts the breadth of the light from the light source between the light source 
and plane of incidence. 

[Claim 33] The front lighting system according to claim 32 with which an optical control means is 
characterized by the incident angle of the light which carries out direct incidence from plane of 
incidence to the ramp of the 2nd outgoing radiation side restricting the breadth of the light from the 
light source to the range which becomes larger than a critical angle. 

[Claim 34] In the front lighting system used equipping with the light source and a transparent 
material, and arranging ahead of an illuminated object the front face where the above-mentioned 
transparent material counters plane base and above-mentioned base, and the plane of incidence in 
which the light from the light source carries out incidence — having — the above-mentioned front 
face — a base — receiving — abbreviation — with an parallel flat part The front lighting system 
characterized by the thing by which the ramp which inclined in this direction to the above- 
mentioned flat part has been arranged by turns, and which is formed stair-like 
[Claim 35] The sum of the pitch of a flat part and the pitch of a ramp which are formed in the 
above-mentioned transparent material is a front lighting system according to claim 1 characterized 
by following on keeping away from the above-mentioned plane of incidence, and being small. 
[Claim 36] The reflective mold liquid crystal display characterized by having arranged the front 
lighting system according to claim 1 in the front face of the above-mentioned reflective mold liquid 
crystal device while having the reflective mold liquid crystal device which has a reflecting plate. 
[Claim 37] The reflective mold liquid crystal display according to claim 36 characterized by equipping 
a reflective mold liquid crystal device with the scanning line, and for the pitch of the above- 
mentioned scanning line and the pitch of the flat part in the 2nd outgoing radiation side of a front 
lighting system being almost equal, and arranging the flat part above the scanning line. 
[Claim 38] The reflective mold liquid crystal display according to claim 36 which a reflective mold 
liquid crystal device is equipped with the scanning line, and is characterized by the sum of the pitch 
of a flat part and the pitch of a ramp in the 2nd outgoing radiation side of a front lighting system 
being smaller than the pitch of the above-mentioned scanning line. 

[Claim 39] The reflective mold liquid crystal display according to claim 36 which a reflective mold 
liquid crystal device is equipped with the scanning line, and is characterized by the sum of the pitch 
of a flat part and the pitch of a ramp in the 2nd outgoing radiation side of a front lighting system 
being larger than the pitch of the above-mentioned scanning line. 

[Claim 40] A reflective mold liquid crystal display given in any 1 term of claims 36-39 characterized 
by the above-mentioned reflective mold liquid crystal device equipping the front face with the 
reflecting plate which has concave heights. 

[Claim 41] The above-mentioned reflecting plate is a reflective mold liquid crystal display according 
to claim 40 which is the reflector which served as the liquid crystal drive electrode which drives the 
liquid crystal layer of a reflective mold liquid crystal device, and is characterized by adjoining this 
liquid crystal layer and being prepared. 

[Claim 42] The reflective mold liquid crystal display according to claim 36 with which a front lighting 
system is characterized by being prepared free [ closing motion ] to a reflective mold liquid crystal 
device. 

[Claim 43] The reflective mold liquid crystal display which is the reflective mold liquid crystal display 
which equipped with the front lighting system according to claim 27 the front face of the reflective 
mold liquid crystal device which has a reflecting plate, and is characterized by to be established the 
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location detection means of the pair which detects the location where the pressure was applied by 
contacting mutually each of the above-mentioned compensation means and the 2nd outgoing- 
radiation side while the above-mentioned compensation means has flexibility to a predetermined 
pressure. 

[Claim 44] The reflective mold liquid crystal display according to claim 43 characterized by the pitch 
of the above-mentioned scanning line and the pitch of the above-mentioned transparent electrode 
being almost equal, and arranging the transparent electrode above the scanning line including the 
transparent electrode with which the reflective mold liquid crystal device was equipped with the 
scanning line, and the above-mentioned location detection means was formed in the flat part of the 
2nd outgoing radiation side. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the front lighting system constituted in order to 
have made this reflected light penetrate so that an observer can check the reflected light from an 
illuminated object by looking, and the reflective mold liquid crystal display equipped with this front 
lighting system as a source of a fill-in flash while it is arranged and used between an illuminated 
object and an observer and irradiates light at an illuminated object 
[0002] 

[Description of the Prior Art] Unlike other displays, such as CRT (Cathode Ray Tube), PDP (Plasma 
Display Panel), or EL (Electro Luminescence), a liquid crystal display displays an alphabetic 
character and an image by adjusting the amount of transmitted lights of the light from the specific 
light source, without the liquid crystal itself emitting light. 

[0003] The conventional liquid crystal display (LCD:Liquid Crystal Display is called hereafter) can be 
divided roughly into the transparency mold LCD and the reflective mold LCD. As for the 
transparency mold LCD, the field luminescence light sources, such as fluorescence tubing as the 
light source (back light) and EL, are arranged at the tooth back of a liquid crystal cell. 
[0004] On the other hand, in order that the reflective mold LCD may display using an ambient light, 
it does not need a back light but has the advantage that there is little power consumption. 
Furthermore, as for a luminescence mold display or the transparency mold LCD, in a very bright 
location where direct rays hit, a display looks more vividly in the reflective mold LCD to almost 
disappearing. For this reason, the reflective mold LCD is applied to a Personal Digital Assistant and 
a mobile computer with need increasingly increasing in recent years. 

[0005] However, the reflective mold LCD has the following troubles. That is, since the reflective 
mold LCD uses an ambient light, its degree for which display brightness depends to a circumference 
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environment is very high, and a display may be unable to recognize it at all in darkness, such as 
Nighttime, especially. In the reflective mold LCD using the reflective mold LCD and polarizing plate 
with which the color filter was especially used for colorization, an above-mentioned problem is large 
and supplemental lighting is needed in preparation for the case where sufficient ambient light is not 
obtained. 

[0006] However, the reflecting plate is installed in the tooth back of a liquid crystal cell, and the 
reflective mold LCD cannot use a back light like the transparency mold LCD. Although the 
equipment called the transflective type LCD using the half mirror as a reflecting plate is also 
proposed, the display property becomes the halfway thing which cannot be called a transparency 
mold and reflective mold, either, and it is thought that utilization is difficult. 

[0007] Then, the front light system for arranging in the front face of a liquid crystal cell is proposed 
from the former as supplemental lighting of the reflective mold LCD in the case of being dark in a 
perimeter. Generally this front light system is equipped with a transparent material and the light 
source arranged on the side face of a transparent material. It goes on, it reflects in the configuration 
built by the transparent material front face, and the light source light which carried out incidence 
from the transparent material side face carries out outgoing radiation of the interior of a transparent 
material to a liquid crystal cell side. By modulating the light according to display information, 
penetrating a liquid crystal cell, and being reflected with the reflecting plate arranged at the tooth- 
back side of a liquid crystal cell, the light which carried out outgoing radiation penetrates a 
transparent material again, and outgoing radiation is carried out to an observer side. Thereby, even 
when an observers amount of ambient lights is inadequate, the recognition of a display of him is 
attained. 

[0008] In addition, such a front light is indicated by JP,5-158034,A, SID DIGEST P.375 (1995) etc 
[0009] 

[Problem(s) to be Solved by the Invention] Here, the principle of operation of the front light system 
indicated by SID DIGEST P.375 (1995) is explained briefly, referring to drawing 51 . In the above- 
mentioned front light system, the light from the light source 106 makes one side face of the 
transparent material 104 which has the interface 101 formed from flat part 101a and ramp 101b the 
plane of incidence 105 which carries out incidence. That is, the light source 106 is arranged in the 
location which counters the plane of incidence 105 of a transparent material 104. 
[0010] A certain thing goes straight on among the light which carried out incidence to the 
transparent material 104 through plane of incidence 105 from the light source 106, and incidence of 
a certain thing is carried out to the interface 101-108 of a transparent material 104 and its 
circumference medium. Supposing the circumference medium of a transparent material 104 shall be 
air and the refractive index of a transparent material 104 is about 1.5 at this time, a Snell's law 
(formula 1) shows that the incident angle over an interface 101-108 carries out total reflection of 
light about 41.8 degrees or more by the interface 101-108. 
[0011] n1, sinthetal =n2, and sintheta2thetac =arcsin (n2 / n1) ... (formula 1) 

n1 [ however, ] The refractive index of the 1st medium (here transparent material 104), and n2 The 
refractive index of the 2nd medium (here air), and theta 1 The incident angle from a transparent 
material 104 to an interface 101, and theta 2 The outgoing radiation angle from an interface 101 to 
the 2nd medium, and thetac a critical angle — it comes out. 

[0012] Incidence of the light which carried out total reflection by ramp 101b which is a reflector in 
the light which carried out incidence to the interface 101-108, and the light reflected by ramp 101b 
of an interface 101 after carrying out total reflection by the interface 108 is carried out to a liquid 
crystal cell 110. After the light is modulated by the liquid crystal layer which is not illustrated, it is 
reflected by the reflecting plate 1 1 1 formed in the tooth back of a liquid crystal cell 110, and 
incidence of the light which carried out incidence to the liquid crystal cell 1 10 is again carried out to 
a transparent material 104, it penetrates flat part 101a and outgoing radiation is carried out to an 
observer 109 side. 
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[0013] Moreover, the light which passed along plane of incidence 105 from the light source 106, and 
carried out incidence to flat part 101a instead of ramp 101b is spread, repeating total reflection 
between an interface 101 and an interface 108, until it reaches ramp 101b. In addition, the area of 
ramp 101b seen from the observer 109 side is formed small enough compared with the area of flat 
part 101a. 

[0014] The above-mentioned conventional front light system has the following problems. 

(1) The light which cannot reach ramp 101b even if it repeats total reflection, as shown in drawin g 
52 , and the light which carried out incidence to the abbreviation perpendicular to plane of incidence 
105 turn into the light 114 which carries out outgoing radiation out of a transparent material 104 
from the field 107 which counters plane of incidence 105, and must have been used for a display. 
That is, the use effectiveness of light is bad. 

(2) The configuration of the interface 101 which consists of ramp 101b and flat part 101a resembles 
the configuration which made the top-most vertices of a prism sheet Taira and others exactly, and 
as shown in drawing 52 , an ambient light 115 is easy to be reflected in an observer 109 side, and it 
leads to deterioration of display grace. 

[0015] These problems are common to most conventional front light systems, and improvement in 
the use effectiveness of light source light is desired. 

[0016] This invention is made in view of the above-mentioned trouble, and that purpose is to offer 
the front lighting system which enables homogeneity and brighter lighting to an illuminated object, 
and the liquid crystal display of the reflective mold using this front lighting system while raising the 
use effectiveness of light source light. 
[0017] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a front 
lighting system according to claim 1 In the front lighting system used equipping with the light source 
and a transparent material, and arranging ahead of an illuminated object The plane of incidence to 
which the above-mentioned transparent material carries out incidence of the light from the light 
source, and the 1st outgoing radiation side which carries out outgoing radiation of the light towards 
an illuminated object, The ramp which counters the outgoing radiation side of the above 1st and is 
equipped with the 2nd outgoing radiation side which carries out outgoing radiation of the reflected 
light from an illuminated object, and the outgoing radiation side of the above 2nd mainly turns the 
light from the light source to the 1st outgoing radiation side, and reflects, It is characterized by the 
thing by which the flat part which mainly penetrates the reflected light from an illuminated object 
has been arranged by turns and which is formed stair-like. 

[0018] With the above-mentioned configuration, outgoing radiation of the illumination light is carried 
out from the 1st outgoing radiation side to an illuminated object, and the reflected light from an 
illuminated object penetrates the flat part of return and the 2nd outgoing radiation side into a 
transparent material again from the outgoing radiation side of the above 1st, and reaches to an 
observer side. The 2nd outgoing radiation side where the transparent material of the above- 
mentioned configuration counters the 1st outgoing radiation side is formed for a ramp and a flat part 
in the shape of [ which has been arranged by turns ] a stairway. Furthermore, since the ramp 
located between flat parts mainly turns the light from the light source to the 1st outgoing radiation 
side and reflects, all the components parallel to a flat part among the light which carried out 
incidence from the light source will reflect in the above-mentioned ramp, and it will be irradiated 
from the 1st outgoing radiation side to an illuminated object. It irradiates to an illuminated object, 
without the component of the light which advances in parallel with a flat part in the front lighting 
system of this invention leaking out of a transparent material as compared with the conventional 
configuration which has by this the transparent material formed in abbreviation plate-like. Therefore, 
the use effectiveness of light source light improves and a brighter front lighting system can be 
offered. 

[0019] In a configuration according to claim 1, a front lighting system according to claim 2 will be 
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characterized by having further the 2nd transparent material which equalizes the luminance 
distribution of the outgoing radiation light from the outgoing radiation side of the above 1st, if the 
above-mentioned transparent material is made into the 1st transparent material. 

[0020] Since the 1st transparent material is formed stair-like, as for the front lighting system of this 
invention, the distance from the ramp of the 2nd outgoing radiation side to the 1st outgoing 
radiation side becomes small in proportion to the distance from the light source. So, the luminance 
distribution of the light which carries out outgoing radiation from the 1st outgoing radiation side is 
not sometimes uniform. When the above-mentioned configuration was equipped with the 2nd 
transparent material, the luminance distribution of the outgoing radiation light to an illuminated 
object is equalized. Consequently, the front lighting system which functions as the surface light 
source without brightness unevenness can be offered. 

[0021] The 1st front face where, as for a front lighting system according to claim 3, the 2nd 
transparent material counters the 1st outgoing radiation side of the 1st transparent material in a 
configuration according to claim 2, While having the 2nd front face which carries out outgoing 
radiation of the light which countered the 1st front face of the above and carried out incidence 
through the 1st front face of the above from the 1st transparent material to an illuminated object It 
is characterized by being formed so that the distance from each ramp [ in / in the 1st front face of 
the above and the 2nd front face / the 2nd outgoing radiation side of the 1st transparent material ] 
to the 2nd front face of the above may become abbreviation homogeneity. 

[0022] With the above-mentioned configuration, by having had the 2nd transparent material, the 
distance to the 2nd front face of the 2nd transparent material used as the outgoing radiation side 
from each of the ramp of the 2nd outgoing radiation side which the light from the light source 
reflects in the 1st transparent material to an illuminated object is equalized, and the luminance 
distribution of the outgoing radiation light from the 2nd front face of the above is equalized. 
Consequently, the front lighting system which functions as the surface light source without 
brightness unevenness is realized. 

[0023] A front lighting system according to claim 4 is characterized by the refractive index of the 
1st transparent material and the refractive index of the 2nd transparent material being almost equal 
in a configuration according to claim 3. 

[0024] According to the above-mentioned configuration, the light reflected by the ramp of the 2nd 
slant face in the 1st transparent material will carry out outgoing radiation toward an illuminated 
object at an include angle as it is according to the refractive index of the 1st transparent material 
and the refractive index of the 2nd transparent material being almost equal. Consequently, it is not 
necessary to take into consideration change of the locus of the light by the refraction at the time of 
the incidence to the 2nd transparent material, or the outgoing radiation from the 2nd transparent 
material, and there is an advantage that a design becomes easy. 

[0025] A front lighting system according to claim 5 is characterized by forming the 1st transparent 
material and 2nd transparent material in one in a configuration according to claim 3. 
[0026] According to the above-mentioned configuration, there is an advantage that manufacture is 
easy, by having formed the 1st transparent material and 2nd transparent material in one. 
[0027] A front lighting system according to claim 6 is characterized by having the optical means 
which controls that the light from the 2nd outgoing radiation side in the 1st transparent material is 
reflected in the 2nd front face in the 2nd transparent material of the above on this 2nd front face as 
the 3rd transparent material in a configuration according to claim 3, 4, or 5. 

[0028] Usually, on the 2nd front face in the 2nd transparent material, a part of light from the ramp 
currently formed in the 2nd outgoing radiation side of the 1st transparent material is reflected, and 
it becomes the reflected light. Of generating of this reflected light, a reflected image is formed in the 
2nd outgoing radiation side from the 1st outgoing radiation side in the 1st transparent material. 
Consequently, this reflected image and the image in the above-mentioned ramp will interfere or 
diffract mutually, it will see from an observer, and the nonuniformity and the rainbow-colored 
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spectrum of luminance distribution will arise on the front face of an illuminated object. 

[0029] However, according to the above-mentioned configuration, since the front lighting system is 

equipped with the above-mentioned optical means as the 3rd transparent material, generating of the 

reflected light which it is reflected on the 2nd front face and the incident light from a ramp produces 

can be controlled. So, interference or diffraction of the image in the ramp which acts as the minute 

light source section, and the reflected image by the reflected light can be prevented. Therefore, 

generating of the nonuniformity of the luminance distribution on the display observed in an observer 

side (2nd outgoing radiation side) and a rainbow-colored spectrum can be prevented. 

[0030] A front lighting system according to claim 7 is characterized by the above-mentioned optical 

means being an antireflection film in a configuration according to claim 6. 

[0031] Since the antireflection film (acid-resisting film) marketed can be used as it is as an optical 
means according to the above-mentioned configuration, the rise of the manufacturing cost of a 
front lighting system can be controlled. Therefore, a cheap front lighting system can be offered. 
[0032] It is characterized by the front lighting system according to claim 8 having pasted up the 
above-mentioned optical means with the 2nd transparent material in a configuration according to 
claim 6 or 7 with the adhesives which have a refractive index almost equal to the refractive index 
which the 2nd transparent material of the above has. 

[0033] According to the above-mentioned configuration, since it has pasted up with the adhesives 
of a refractive index almost equal to the refractive index of the 2nd transparent material, an optical 
means can improve the acid-resisting effectiveness, without changing mostly the I/O conditions of 
the light in the 2nd transparent material. 

[0034] A front lighting system according to claim 9 is characterized by being the light-scattering 
object over which the 2nd transparent material scatters the outgoing radiation light from the 1st 
outgoing radiation side in the 1st transparent material in a configuration according to claim 2. 
[0035] With the above-mentioned configuration, when the light-scattering object as the 2nd 
transparent material scatters the outgoing radiation light from the 1st transparent material, the 
luminance distribution of the outgoing radiation light to an illuminated object is equalized. 
Consequently, the front lighting system which functions as the surface light source without 
brightness unevenness is realized. 

[0036] A front lighting system according to claim 10 is anisotropy scatterer scattered about in a 
configuration according to claim 9 only in the light in which the above-mentioned light-scattering 
object carried out incidence from the predetermined include-angle range, and it is characterized by 
including a part of include-angle range [ at least ] as for which the outgoing radiation light from the 
1st transparent material carries out incidence to the 2nd transparent material in the above- 
mentioned predetermined include-angle range. 

[0037] Since the anisotropy scatterer as the above-mentioned light-scattering object does not act 
on incident light other than the above-mentioned predetermined include-angle range, such as light 
outputted, for example in the direction of an observer, according to the above-mentioned 
configuration, it is controlled that the image of an illuminated object deteriorates by the unnecessary 
scattered light. Moreover, when the outgoing radiation light from the 1 st transparent material carries 
out incidence, incident light can be efficiently scattered over the include-angle range of incident 
light on which the light-scattering object as the 2nd transparent material makes it scattered. 
Consequently, while there is no brightness unevenness and functioning as the bright surface light 
source, the front lighting system with which the clear image of an illuminated object is obtained is 
realized. 

[0038] A front lighting system according to claim 1 1 is characterized by the above-mentioned light- 
scattering object being a forward-scattering object in a configuration according to claim 9. 
[0039] According to the above-mentioned configuration, the backscattering of the light which 
carried out incidence disappears from the 1st transparent material by being the forward-scattering 
object over which the light in which the light-scattering object as the 2nd transparent material 
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carried out incidence from the 1st transparent material is scattered only to the travelling direction 
side of this light. Thereby, while the use effectiveness of light improves further, it is prevented that 
the image of an illuminated object deteriorates by the back scattered light. Consequently, while 
there is no brightness unevenness and functioning as the bright surface light source, the front 
lighting system with which the clear image of an illuminated object is obtained is realized. 
[0040] It is characterized by a front lighting system according to claim 12 being an optical means 
which controls that the 2nd transparent material of the above reflects in respect of the 1st [ in / in 
the light from the 2nd outgoing radiation side in the 1st transparent material / this 1st transparent 
material ] outgoing radiation in a configuration according to claim 2. 

[0041] Usually, in respect of the 1st [ in the 1st transparent material ] outgoing radiation, the light 
from the ramp currently formed in the 2nd outgoing radiation side is reflected, and it becomes the 
reflected light. Of generating of this reflected light, a reflected image is formed in the 2nd outgoing 
radiation side from the 1st outgoing radiation side in the 1st transparent material. Consequently, this 
reflected image and the image in the above-mentioned ramp will interfere or diffract mutually, it will 
see from an observer, and the nonuniformity and the rainbow-colored spectrum of luminance 
distribution will arise on the front face of an illuminated object. 

[0042] However, according to the above-mentioned configuration, since the front lighting system is 
equipped with the above-mentioned optical means as the 2nd transparent material, generating of the 
reflected light which it is reflected in respect of the 1st outgoing radiation, and the incident light 
from a ramp produces can be controlled. So, interference or diffraction of the image in the ramp 
which acts as the minute light source section, and the reflected image by the reflected light can be 
prevented. Therefore, generating of the nonuniformity of the luminance distribution on the display 
observed in an observer side (2nd outgoing radiation side) and a rainbow-colored spectrum can be 
prevented. 

[0043] A front lighting system according to claim 13 is characterized by the above-mentioned 
optical means being an antireflection film in a configuration according to claim 12. 
[0044] Since the antireflection film (acid-resisting film) marketed can be used as it is as an optical 
means according to the above-mentioned configuration, the rise of the manufacturing cost of a 
front lighting system can be controlled. Therefore, a cheap front lighting system can be offered. 
[0045] It is characterized by the front lighting system according to claim 14 having pasted up the 
above-mentioned optical means with the 1st transparent material in a configuration according to 
claim 12 or 13 with the adhesives which have a refractive index almost equal to the refractive index 
which the 1st transparent material has. 

[0046] According to the above-mentioned configuration, since it has pasted up with the adhesives 
of a refractive index almost equal to the refractive index of the 1st transparent material, an optical 
means can improve the acid-resisting effectiveness, without changing mostly the I/O conditions of 
the light in the 1st transparent material. 

[0047] A front lighting system according to claim 15 is characterized by introducing the bulking 
agent which mitigates the refractive-index difference in the optical interface which exists among 
these transparent materials between the 1st transparent material and the 2nd transparent material 
in a configuration according to claim 2. 

[0048] According to the above-mentioned configuration, as compared with the case where an air 
space exists between the 1st transparent material and the 2nd transparent material, attenuation of 
the light by reflection by the optical interface which exists between the 1st transparent material and 
the 2nd transparent material is controlled. Consequently, the use effectiveness of light source light 
improves further, and the front lighting system as the brighter surface light source is realized. In 
addition, if one [ at least ] refractive index of the 1st transparent material and the 2nd transparent 
material and the refractive index of a bulking agent are made equal, since the number of the optical 
interfaces between the 1st transparent material and the 2nd transparent material can be reduced, it 
is more effective. 
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[0049] A front lighting system given in claim 1 6 written is characterized by having further the optical 
control means which restricts the breadth of the light from the light source to the range whose 
component which carries out direct incidence to the 1st outgoing radiation side in the 1st 
transparent material is mostly lost from plane of incidence between the light source and plane of 
incidence in a configuration according to claim 15. 

[0050] With the above-mentioned configuration, the component which penetrates the 1st outgoing 
radiation side among the light which carries out direct incidence from the light source to the 1st 
outgoing radiation side between the 1 st transparent material and the 2nd transparent material as 
compared with the case where an air space exists, and carries out incidence to the 2nd transparent 
material increases by introducing the bulking agent which mitigates the refractive-index difference in 
the optical interface which exists between the 1st transparent material and the 2nd transparent 
material. In this component, incidence is carried out to the 2nd transparent material by the 
comparatively big incident angle, and what cannot contribute to the lighting of an illuminated object 
exists. For this reason, the above-mentioned configuration can lose most components which carry 
out direct incidence to the 1st outgoing radiation side among the light which carries out incidence 
from plane of incidence to a transparent material, when an optical control means restricts the 
breadth of the light from the light source. Thereby, the component which carries out incidence from 
the 1st outgoing radiation side by the comparatively big incident angle to the 2nd transparent 
material can be lessened. Consequently, the use effectiveness of light improves further and a bright 
front lighting system is realized. 

[0051] A front lighting system according to claim 17 is characterized by the above-mentioned plane 
of incidence existing in the side face of a transparent material in a configuration according to claim 

[0052] According to the above-mentioned configuration, when light carries out incidence from the 
side face of a transparent material, from an observer, there is an advantage that the light source 
does not have direct vanity. Thereby, the direct light from the light source does not affect the image 
of an illuminated object, but the front lighting system with which a clear illuminated object image is 
acquired is realized. 

[0053] It is characterized by a front lighting system according to claim 18 having total of the 
projection of the above-mentioned ramp to a flat surface perpendicular to the 1st outgoing radiation 
side almost equal to the projection of the plane of incidence to the above-mentioned flat surface in 
a configuration according to claim 1 7. 

[0054] According to the above-mentioned configuration, all the components parallel to the 1 st 
outgoing radiation side among the light which carried out incidence from the plane of incidence of a 
transparent material carry out incidence to a ramp, and it reflects in it towards the 1st outgoing 
radiation side. Thereby, the use effectiveness of light source light can improve further, and a 
brighter front lighting system can be offered. 

[0055] A front lighting system according to claim 19 is characterized by for the above-mentioned 
plane of incidence and the outgoing radiation side of the above 1st making an obtuse angle, and 
allotting them in a configuration according to claim 17. 

[0056] According to the above-mentioned configuration, the component which carries out direct 
incidence to the 1st outgoing radiation side among the light source light which carried out incidence 
from plane of incidence decreases by plane of incidence and the 1 st outgoing radiation side making 
an obtuse angle, and allotting them. Thereby, the use effectiveness of light source light improves 
further, and a brighter front lighting system is realized. 

[0057] A front lighting system according to claim 20 is characterized by having further a condensing 
means to carry out incidence of the light from the light source only to the above-mentioned plane 
of incidence in a configuration according to claim 1. 

[0058] According to the above-mentioned configuration, since loss of light source light can be 
lessened further, the use effectiveness of light source light improves further, and the front lighting 
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system as the brighter surface light source is realized. 

[0059] Total of the projection to the outgoing radiation side of the above 1st of the above- 
mentioned ramp is characterized by a front lighting system according to claim 21 having an area 
smaller than total of the projection to the outgoing radiation side of the above 1st of the above- 
mentioned flat part in a configuration according to claim 1. 

[0060] Since outgoing radiation is carried out to an observer side through the flat part in the 2nd 
outgoing radiation side, in order to obtain a bright clear image, as for the reflected light from the 
illuminated object which carries out incidence to the 1st outgoing radiation side, it is desirable that 
total of the projection of a ramp is smaller than total of the projection of a flat part as much as 
possible. According to the above-mentioned configuration, the area of the flat part which 
contributes mainly to the display of the image of an illuminated object increases seemingly. 
Consequently, the front lighting system with which a bright clear image is obtained is realized. 
[0061] It is characterized by a front lighting system according to claim 22 having [ as opposed to / 
the above-mentioned flat part is parallel to the outgoing radiation side of the above 1st, or / the 
outgoing radiation side of the above 1st ] whenever [ tilt-angle / of 10 degrees or less ] in a 
configuration according to claim 1. 

[0062] If the effect to the display grace of the image of an illuminated object is taken into 
consideration, it is desirable to make whenever [ to the 1st outgoing radiation side of the flat part in 
the 2nd outgoing radiation side / tilt-angle ] into the range of 0-10 degrees. 

[0063] A front lighting system according to claim 23 is the refractive index of the external medium 
which touches n2 and the above-mentioned ramp in the refractive index of a transparent material in 
a configuration according to claim 1 n1 If it carries out, the incident angle theta of the light which 
carries out incidence from the light source to a ramp will be characterized by satisfying the following 
inequality. 

[0064] Theta>=arcsin (n1 / n2) 

As for the light which carries out incidence from the light source to the ramp of the 2nd outgoing 
radiation side, it is desirable to carry out total reflection by this ramp. If the incident angle theta to a 
ramp fulfills the above-mentioned conditions, total reflection of the incident light to a ramp will be 
carried out. Thereby, the light from the light source does not leak from a ramp to an observer side, 
and the use effectiveness of light improves further. Consequently, the front lighting system which 
functions as the bright surface light source is realized. 

[0065] A front lighting system according to claim 24 is characterized by preparing the reflective 
member which reflects light in the front face of the above-mentioned ramp in a configuration 
according to claim 1. 

[0066] As for the light which carries out incidence from the light source to the ramp of the 2nd 
outgoing radiation side, it is desirable to carry out total reflection by this ramp. By preparing a 
reflective member in the above-mentioned ramp, total reflection of the incident light to a ramp is 
concerned and carried out to the incident angle. Thereby, the light from the light source does not 
leak from a ramp to an observer side, and the use effectiveness of light improves further. 
Consequently, the front lighting system which functions as the bright surface light source is realized. 

[0067] A front lighting system according to claim 25 is the refractive index of the external medium 
which touches n2 and the above-mentioned ramp in the refractive index of a transparent material in 
a configuration according to claim 24 n1 If it carries out, the incident angle theta of the light which 
carries out incidence from the light source to a ramp will be characterized by satisfying the following 
inequality. 

[0068] Theta<arcsin (n1 / n2) 

The incident angle theta of the light which carries out incidence from the light source to a ramp 
becomes so small that whenever [ tilt-angle / of the ramp to a flat part ] becomes large. If a 
reflective member is prepared in the ramp of the 2nd outgoing radiation side, total reflection of the 
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incident light to a ramp is concerned and carried out to the incident angle, and it will penetrate a 
ramp and it will not carry out outgoing radiation to an observer side. It becomes possible to design 
greatly whenever [ tilt-angle / of the ramp to a flat part ] to the range where the incident angle 
theta of the light which carries out incidence from the light source to a ramp fills the above- 
mentioned inequality by this. Consequently, when it sees from [ of a flat part ] a normal, the ramp 
which does not contribute to the display of the image of an illuminated object becomes is hard to be 
checked by looking, and improvement in the display grace of the image of an illuminated object can 
be aimed at. 

[0069] A front lighting system according to claim 26 is characterized by preparing a protection- 
from-light member in the front face of the above-mentioned reflective member in a configuration 
according to claim 24. 

[0070] With the above-mentioned configuration, since the reflective member is prepared on the 
surface of the ramp, an ambient light reflects by this reflective member, it goes into an observer's 
eyes, and there is a possibility of degrading the display grace of the image of an illuminated object. 
For this reason, the front lighting system with which a clear illuminated object image is acquired can 
be offered by having prepared the protection-from-light member which prevents that an ambient 
light reflects in the front face of the above-mentioned reflective member towards an observer. 
[0071] The front lighting system according to claim 27 is characterized by having further a 
compensation means to arrange the direction of outgoing radiation of the outgoing radiation light 
from the flat part in the 2nd outgoing radiation side, and the outgoing radiation light from a ramp in 
the configuration according to claim 1 . 

[0072] Outgoing radiation of the reflected light from the illuminated object which carried out 
incidence from the 1 st outgoing radiation side to the transparent material since it was formed stair- 
like by which, as for the 2nd outgoing radiation side, the flat part and the ramp have been arranged 
by turns will be carried out in the mutually different direction from each of the flat part of the 2nd 
outgoing radiation side, and a ramp, and it has a possibility of inviting a blot and dotage of the image 
of an illuminated object. For this reason, it becomes possible to obtain the clear image of an 
illuminated object by having a compensation means to arrange the direction of outgoing radiation of 
the outgoing radiation light from the flat part of the 2nd outgoing radiation side, and the outgoing 
radiation light from a ramp. 

[0073] While the above-mentioned compensation means is equipped with the 1st front face which 
counters the 2nd outgoing radiation side of a transparent material, and the 2nd front face which 
counters the 1st front face of the above in a configuration according to claim 27, a front lighting 
system according to claim 28 the 1st front face of a compensation means — the ramp of the 2nd 
outgoing radiation side of a transparent material, and abbreviation — with an parallel inclined plane 
the flat part of the outgoing radiation side of the above 2nd, and abbreviation — it is formed stair- 
like and the 2nd front face of the above-mentioned compensation means is characterized by the 
thing which an parallel flat side is arranged by turns and carries out the complementation to the 
outgoing radiation side of the above 2nd and which is arranged at the 1st outgoing radiation side of a 
transparent material, and abbreviation parallel. 

[0074] According to the above-mentioned configuration, it reflects by the illuminated object, and as 
again shown in return and drawing 21 inside a transparent material from the outgoing radiation side 
of the above 1st, outgoing radiation of the light which carried out outgoing radiation towards the 
illuminated object from the 1st outgoing radiation side of a transparent material is carried out in the 
mutually different direction from each of the flat part (21) of the 2nd outgoing radiation side, and a 
ramp (22). The 1st front face (64a) of the compensation means (64) arranged here in the location 
which counters the outgoing radiation side of the above 2nd by [ which carry out the 
complementation to the 2nd outgoing radiation side of a transparent material ] being formed stair- 
like The light (69a) which carries out outgoing radiation from a flat part (21) turns into light 
(68band69b) which carries out incidence to the inclined plane of the 1st front face and which carries 
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out outgoing radiation in the almost equal direction, and carries out outgoing radiation of the light 
(68a) which carries out incidence to the flat side of the 1st front face of a compensation means and 
which carries out outgoing radiation from a ramp (22) from the 2nd front face. Thus, it becomes 
possible by arranging the direction of outgoing radiation of the outgoing radiation light from a flat 
part, and the direction of outgoing radiation of the outgoing radiation light from a ramp to acquire a 
clear illuminated object image without a blot or dotage. 

[0075] It is characterized by a front lighting system according to claim 29 having the refractive index 
from which the field as for which the outgoing radiation light from the ramp of the 2nd outgoing 
radiation side mainly carries out incidence, and the field the outgoing radiation light from the flat 
part of the 2nd outgoing radiation side mainly carries out [ a field ] incidence differ mutually in the 
above-mentioned compensation means in a configuration according to claim 27. 
[0076] With the above-mentioned configuration, the direction of outgoing radiation from each of a 
ramp and a flat part is arranged by compensation means to have the refractive index from which the 
field as for which the outgoing radiation light from a ramp mainly carries out incidence, and the field 
the outgoing radiation light from a flat part mainly carries out [ a field ] incidence differ mutually. 
Consequently, it becomes possible to offer the front lighting system with which a clear illuminated 
object image without a blot or dotage is acquired. 

[0077] A front lighting system according to claim 30 is characterized by preparing a diffraction 
component in the field as for which the outgoing radiation light from the ramp of the 2nd outgoing 
radiation side mainly carries out incidence in the above-mentioned compensation means in a 
configuration according to claim 27. 

[0078] With the above-mentioned configuration, the direction of outgoing radiation from each of a 
ramp and a flat part is arranged by having prepared the diffraction component in the field as for 
which the outgoing radiation light from a ramp mainly carries out incidence. Consequently, the front 
lighting system with which a clear illuminated object image without a blot or dotage is acquired is 
realized. 

[0079] A front lighting system according to claim 31 is characterized by preparing a protection- 
from-light member in the field as for which the outgoing radiation light from the ramp of the 2nd 
outgoing radiation side mainly carries out incidence in the above-mentioned compensation means in 
a configuration according to claim 27. 

[0080] With the above-mentioned configuration, the light which carries out outgoing radiation from 
the 2nd outgoing radiation side of a transparent material turns into only outgoing radiation light from 
a flat part by having prepared the protection-frorrHight member which does not make light 
penetrate in the field as for which the outgoing radiation light from a ramp mainly carries out 
incidence. The front lighting system with which a clear illuminated object image without a blot or 
dotage is acquired by this is realized. 

[0081] A front lighting system according to claim 32 is characterized by having further the optical 
control means which restricts the breadth of the light from the light source between the light source 
and plane of incidence in a configuration according to claim 1 . 

[0082] Although it reflects mainly in the ramp of the 2nd outgoing radiation side, in order to lessen 
the component which leaks to the transparent material exterior, without carrying out total reflection 
in a ramp, as for the light from the light source, it is desirable to give a certain amount of directivity 
to light from the light source, and to lessen the component which carries out incidence to the 
above-mentioned ramp at an include angle smaller than a critical angle. For this reason, while the 
leakage light of the above-mentioned configuration from a ramp decreases and its use effectiveness 
of light improves further by having had the optical control means which restricts the breadth of the 
light from the light source, a blot and dotage of the image of an illuminated object are prevented. 
Consequently, the front lighting system as the surface light source with which a bright and clear 
illuminated object image is acquired is realized. 

[0083] It is characterized by a front lighting system according to claim 33 restricting the breadth of 
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the light from the light source to the range in which the incident angle of the light in which an 
optical control means carries out direct incidence from plane of incidence to the ramp of the 2nd 
outgoing radiation side becomes larger than a critical angle in a configuration according to claim 32. 
[0084] According to the above-mentioned configuration, when an optical control means restricts the 
breadth of the light from the light source, the component which carries out incidence by the incident 
angle smaller than a critical angle among the light which carries out direct incidence from plane of 
incidence to a ramp can be lost. While the leakage light from a ramp decreases and the use 
effectiveness of light improves further by this, a blot and dotage of the image of an illuminated 
object are prevented. Consequently, the front lighting system as the surface light source with which 
a bright and clear illuminated object image is acquired is realized. 

[0085] In the front lighting system used equipping a front lighting system according to claim 34 with 
the light source and a transparent material, and arranging ahead of an illuminated object the front 
face where the above-mentioned transparent material counters plane base and above-mentioned 
base, and the plane of incidence in which the light from the light source carries out incidence — 
having the above-mentioned front face — a base — receiving — abbreviation — it is 
characterized by the thing by which the parallel flat part and the ramp which inclined in this 
direction to the above-mentioned flat part have been arranged by turns and which is formed stair- 
like. 

[0086] According to the above-mentioned configuration, the front face of a transparent material is 
formed in the shape of [ by which the ramp and the flat part have been arranged by turns ] a 
stairway. Thereby, in the front lighting system of this invention, the component of the light which 
advances in parallel with a flat part does not leak out of a transparent material, and it reflects by 
the ramp, and irradiates to an illuminated object. So, the use effectiveness of light source light 
improves as compared with the conventional configuration which has the transparent material 
formed in abbreviation plate-like. Consequently, a bright front lighting system is realized. 
[0087] The sum of the pitch of a flat part and the pitch of a ramp by which the front lighting system 
according to claim 35 is formed in the above-mentioned transparent material in the configuration 
according to claim 1 is characterized by following on keeping away from the above-mentioned plane 
of incidence, and being small. 

[0088] Since according to the above-mentioned configuration the sum of the pitch of a flat part and 
the pitch of a ramp follows on keeping away from the light source and is small, the number per unit 
area of the above-mentioned ramp will follow on keeping away from the light source, and will 
increase. The brightness in the front face of an illuminated object improves with the increment in 
this ramp as the location which keeps away from the light source. Usually, since brightness tends to 
fall like a location distant from the light source, with the above-mentioned configuration, phase 
murder and the light from the light source can be efficiently led to the whole illuminated object for 
the fall of the brightness of the illuminated object by keeping away from the light source by the 
increment in this ramp by whenever [ angle-of-elevation ]. Consequently, the luminance distribution 
in the front face of an illuminated object can be equalized. 

[0089] A reflective mold liquid crystal display according to claim 36 is characterized by having 
arranged the front lighting system according to claim 1 in the front face of the above-mentioned 
reflective mold liquid crystal device while it is equipped with the reflective mold liquid crystal device 
which has a reflecting plate. 

[0090] While using it where a front lighting system is switched off when there is sufficient amount of 
ambient lights like the outdoors in the daytime by this, when sufficient amount of ambient lights is 
not obtained, a front lighting system can be turned on and used. Consequently, it is not concerned 
with a perimeter environment but it becomes possible to offer the reflective mold liquid crystal 
display which can realize an always bright high-definition display. 

[0091] In a configuration according to claim 36, a reflective mold liquid crystal device is equipped 
with the scanning line, and a reflective mold liquid crystal display according to claim 37 has the pitch 
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of the above-mentioned scanning line, and the almost equal pitch of the flat part in the 2nd outgoing 
radiation side of a front lighting system, and is characterized by arranging the flat part above the 
scanning line. 

[0092] According to the above-mentioned configuration, a flat part can be arranged on the pixel field 
where a display is actually performed by the liquid crystal device. Consequently, since the reflected 
light from a pixel field carries out incidence without futility to a flat part, the use effectiveness of 
light improves further and becomes possible [ offering the reflective mold liquid crystal display which 
can realize a high-definition display ]. 

[0093] In a configuration according to claim 36, a reflective mold liquid crystal device is equipped 
with the scanning line, and a reflective mold liquid crystal display according to claim 38 is 
characterized by the sum of the pitch of a flat part and the pitch of a ramp in the 2nd outgoing 
radiation side of a front lighting system being smaller than the pitch of the above-mentioned 
scanning line. 

[0094] According to the above-mentioned configuration, since the sum of the pitch of the above- 
mentioned flat part and a ramp is smaller than the sum of the pitch of the scanning line, the pitch of 
the ramp of a front lighting system and the pitch of the black matrix currently formed in the 
perimeter of the pixel of a reflective mold liquid crystal device will shift. Consequently, since 
generating of the Moire fringe by interference with a black matrix and a ramp can be controlled, the 
display grace of the reflective mold liquid crystal display obtained can be raised. 
[0095] In a configuration according to claim 36, a reflective mold liquid crystal device is equipped 
with the scanning line, and a reflective mold liquid crystal display according to claim 39 is 
characterized by the sum of the pitch of a flat part and the pitch of a ramp in the 2nd outgoing 
radiation side of a front lighting system being larger than the pitch of the above-mentioned scanning 
line. 

[0096] According to the above-mentioned configuration, the pitch of the ramp of a front lighting 
system and the pitch of the black matrix currently formed in the perimeter of the pixel of a 
reflective mold liquid crystal device will shift. Consequently, since generating of the Moire fringe by 
interference with a black matrix and a ramp can be controlled, the display grace of the reflective 
mold liquid crystal display obtained can be raised. 

[0097] A reflective mold liquid crystal display according to claim 40 is characterized by equipping 
the above-mentioned reflective mold liquid crystal device with the reflecting plate which has 
concave heights on a front face in a configuration given in any 1 term of claims 36-39. 
[0098] According to the above-mentioned configuration, since the reflecting plate has concave 
heights, incident light is diffused, without affecting the orientation of a liquid crystal molecule, and 
the eel thickness of a liquid crystal device. Therefore, it becomes observable [ an image ] even if 
light carries out incidence from other than the direction of specular reflection. 

[0099] In a configuration according to claim 40, the above-mentioned reflecting plate is the reflector 
which served as the liquid crystal drive electrode which drives the liquid crystal layer of a reflective 
mold liquid crystal device, and a reflective mold liquid crystal display according to claim 41 is 
characterized by adjoining this liquid crystal layer and being prepared. 

[0100] According to the above-mentioned configuration, as compared with the case where a 
reflecting plate adjoins a liquid crystal layer and is not formed, generating of the parallax by the 
electrode substrate which constitutes a reflective mold liquid crystal device is cancelable. 
Therefore, double projection of an image can be controlled in the reflective mold liquid crystal 
display obtained. Furthermore, since the reflecting plate serves as the liquid crystal drive electrode, 
the configuration of a reflective mold liquid crystal display can also be simplified. 
[0101] The reflective mold liquid crystal display according to claim 42 is characterized by forming a 
front lighting system free [ closing motion ] to a reflective mold liquid crystal device in the 
configuration according to claim 36. 

[0102] When it is used where a front lighting system is put on a liquid crystal device, when this 
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reflective mold liquid crystal display is used according to the above-mentioned configuration, where 
a front lighting system is turned on, and you do not need a front lighting system, it can use it, where 
a front lighting system is opened to a liquid crystal device. Thereby, when you do not need a front 
lighting system, it becomes possible to offer the reflective mold liquid crystal display which the 
incidence of an ambient light is not barred by the front lighting system, and can realize an always 
bright display. 

[0103] A reflective mold liquid crystal display according to claim 43 is a reflective mold liquid crystal 
display which equipped with the front lighting system according to claim 27 the front face of the 
reflective mold liquid crystal device which has a reflecting plate, and while having flexibility to a 
predetermined pressure, the above-mentioned compensation means It is characterized by 
establishing the location detection means of the pair which detects the location where the pressure 
was applied by contacting mutually each of the above-mentioned compensation means and the 2nd 
outgoing radiation side. 

[0104] With the above-mentioned configuration, a front lighting system functions as the so-called 
touch panel. That is, if a location with the front face of a compensation means is pressed, for 
example with a pen etc., when a compensation means bends, the location detection means of a pair 
formed in a compensation means and the 2nd outgoing radiation side, respectively will contact 
mutually in an above location. If the above-mentioned location detection means recognizes this 
location as a coordinate, the reflective mold liquid crystal display in which a pen input is possible will 
be realized to the contents displayed on the liquid crystal device. 

[0105] In a configuration according to claim 43, including the transparent electrode with which the 
reflective mold liquid crystal device was equipped with the scanning line, and the above-mentioned 
location detection means was formed in the flat part of the 2nd outgoing radiation side, a reflective 
mold liquid crystal display according to claim 44 has the pitch of the above-mentioned scanning line, 
and the almost equal pitch of the above-mentioned transparent electrode, and is characterized by 
arranging the transparent electrode above the scanning line. 

[0106] With the above-mentioned configuration, the transparent electrode of a location detection 
means can be arranged on the pixel field where a display is actually performed by the liquid crystal 
device. Consequently, the resolution of a touch panel and the resolution of a liquid crystal device 
become almost equal. It is effective in the sense of togetherness of the input image and display 
image at the time of inputting by the touch panel improving by this 
[0107] 

[Embodiment of the Invention] 

[Gestalt 1 of operation] It will be as follows if one gestalt of operation of this invention is explained 
based on drawin g 1 thru/or drawing 7 . 

[0108] The reflective mold LCD concerning the gestalt of this operation is the configuration which 
equipped the front face of the reflective mold liquid crystal cell 10 (reflective mold liquid crystal 
device) with the front light 20 (front lighting system), as shown in drawing 1 . 

[0109] The front light 20 is mainly constituted by the light source 26 and the transparent material 
24. The light source 26 is a linear light source of for example, fluorescence tubing etc., and is 
arranged along the side face (plane of incidence 25) of a transparent material 24. As for the 
transparent material 24, the interface 28 (1st outgoing radiation side) by the side of a liquid crystal 
cell 10 is formed evenly. On the other hand, in the transparent material 24, the ramp 22 which 
inclined at the fixed include angle in this direction is arranged by turns to the flat part 21 formed in 
an interface 28, parallel, or abbreviation parallel, and a flat part 21, and the above-mentioned 
interface 28 and the interface 23 (2nd outgoing radiation side) which counters are formed, namely,, 
so that from drawingj, and a transparent material 24 keeps away from the light source 26 in the 
cross section which makes the longitudinal direction of the light source 26 a normal — the bottom - 
- **** — it dies — it is formed stair-like. 

[01 10] A ramp 22 acts mainly as a field which turns the light from the light source 26 to an interface 
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28, and is reflected. On the other hand, a flat part 22 acts as a field which makes this reflected light 
penetrate to an observer side, mainly when the illumination light from a front light 20 has returned 
from the liquid crystal cell 10 as the reflected light. 

[011 1] Here, the configuration of a transparent material 24 is further explained to a detail, referring 
to drawing_2 (a) thru/or (c). The side elevation where the top view where drawin g 2 (a) looked at the 
transparent material 24 from the direction upper part of a normal of a flat part 21, and drawing 2 (b) 
looked at the transparent material 24 from [ of plane of incidence 25 ] the normal, and drawing 2 (c) 
are the sectional views which cut the transparent material 24 in respect of being perpendicular to 
the both sides of plane of incidence 25 and an interface 28. 

[0112] a transparent material 24 — for example, PMMA (polymethylmetacrylate) etc. — it can use 
and can form with injection molding. The transparent material 24 concerning this operation gestalt 
may be thickness hi =2.0mm of width of face of W= 1 10.0mm, die length of L= 80.0mm, and plane- 
of-incidence 25 part, and width-of-face wl =1.9mm of a flat part 21. Moreover, it is the width of 
face w2 of a ramp 22 by considering as the tilt angle of alphas 30 degrees of the ramp 22 to level 
difference h2 =50micrometer of a ramp 22. and a flat part 21. It is about 87 micrometers. 
[01 13] By forming the transparent material 24 stair-like, a front light 20 has the following advantage. 
First, if the flat part 21 is completely formed in parallel to the interface 28 when it sees from [ of 
plane of incidence 25 ] a normal as shown in drawing 2 (b). this flat part 21 will not be checked by 
looking but only a ramp 22 will be checked by looking. That is, total of the projection to the plane of 
incidence 25 of a ramp 22 is equal to plane of incidence 25. 

[0114] In such a case, direct incidence of all the components perpendicular to plane of incidence 25 
among the light source light which carried out incidence from plane of incidence 25 is carried out to 
a ramp 22, and they are reflected towards an interface 28. The problem that a lot of light will carry 
out outgoing radiation to the transparent material exterior from the field which counters plane of 
incidence which is seen by the conventional front light system mentioned above by this is not 
generated. That is, the use effectiveness of a front light 20 of light improves by having had the 
stair-like transparent material 24 more sharply than the conventional configuration. 
[01 15] Next, the configuration and its manufacture approach of a liquid crystal cell 10 are explained. 
A liquid crystal cell 10 is the configuration in which electrode substrate 11a and 1 1b of a pair 
pinched the liquid crystal layer 12 fundamentally, as shown in drawing 1 . Transparent electrode 15a 
(scanning line) is prepared on glass substrate 14a which has light transmission nature, liquid crystal 
orientation film 16a is formed, and electrode substrate 11a becomes so that this transparent 
electrode 15a may be covered. 

[0116] The above-mentioned glass substrate 14a is realized by the glass substrate (trade name: 
7059) for example, by Corning, Inc. Transparent electrode 15a is made from ITO (Indium Tin Oxide). 
Liquid crystal orientation film 16a applies the orientation film ingredient (trade name: AL-4552) for 
example, by Japan Synthetic Rubber Co., Ltd. by the spin coater on glass substrate 14a in which 
transparent electrode 15a was formed, and is created by performing rubbing processing as 
orientation processing. 

[0117] Electrode substrate 11b as well as the above-mentioned electrode substrate 11a is created 
by carrying out the laminating of glass substrate 14b, transparent electrode 15b, and the liquid 
crystal orientation film 16b one by one. In addition, an insulator layer etc. may be formed to 
electrode substrate 11a and 1 1b if needed. 

[01 18] Electrode substrate 11a and 1 1b are arranged so that the direction of rubbing processing 
may become parallel and the reverse sense (the so-called anti-parallel), and is stuck using 
adhesives so that liquid crystal orientation film 16a and 16b may counter. At this time, the opening 
is formed at uniform spacing between electrode substrate 11a and 1 1b by having sprinkled 
beforehand the glass bead spacer (not shown) with a particle size of 4.5 micrometers. 
[0119] The liquid crystal layer 12 is formed in this opening by introducing liquid crystal by the 
vacuum deairing. In addition, as an ingredient of the liquid crystal layer 12, the liquid crystal 
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ingredient (trade name: ZLI-3926) by Merck Co. can be used, for example. In addition, deltan of this 
liquid crystal ingredient is 0.2030. However, a liquid crystal ingredient is not restricted to this and 
can use various liquid crystal. 

[0120] Furthermore, as a reflecting plate 17, while pasting up with the adhesives of an epoxy 
system, the polarizing plate 18 with which the polarization shaft was set as the external surface of 
glass substrate 14a so that the direction of orientation of the liquid crystal of the liquid crystal layer 
12 and 45 degrees might be made is installed in the external surface of glass substrate 14b for the 
aluminum plate which performed hairline processing. 

[0121] According to the above process, the liquid crystal cell 10 of a reflective mold is 
manufactured. The reflective mold LCD with a front lighting system is manufactured by combining a 
front light 20 with this liquid crystal cell 10 as follows. First, the laminating of the transparent 
material 24 is carried out on the polarizing plate 18 of a liquid crystal cell 10. In addition, between 
the polarizing plate 18 of a liquid crystal cell 10, and the transparent material 24, the opening 29 is 
formed by uniform thickness almost equal to the particle size of this spacer by sprinkling a spacer 
(not shown) with a particle size of 50 micrometers beforehand. That is, optically, the interface 28 of 
a transparent material 24 is equivalent to the interface of PMMA and an air space. In addition, since 
this opening 29 has about about 100 times [ of the wavelength of light ] thickness, generating of 
interference by the opening 29 etc. is suppressed. 

[0122] Next, fluorescence tubing is installed as the light source 26, and the light source 26 and 
plane of incidence 25 are surrounded with a reflecting mirror 27 (condensing means) so that the 
plane of incidence 25 of a transparent material 24 may be countered. A reflecting mirror 27 makes 
only plane of incidence 25 condense the light from the light source 26. In addition, as a reflecting 
mirror 27, an aluminium tape etc. can be used, for example. According to the above process, the 
reflective mold LCD equipped with the front light 20 as supplemental lighting is completed. 
[0123] This reflective mold LCD can be used in the reflective mode which switched off the front 
light 20, when it is used in the lighting mode which turned on the front light 20 when an ambient light 
was inadequate and sufficient ambient light is obtained. 

[0124] Here, the principle of operation of a front light 20 is explained, referring to drawin g 3 (a) 
thru/ or (c). As mentioned above, a transparent material 24 has total of the projection of the ramp 
22 to plane of incidence 25 equal to plane of incidence 25. For this reason, it is reflected by the 
ramp 22 and a component perpendicular to plane of incidence 25 among the incident light from the 
light source 26 is outputted towards the liquid crystal cell 10 which is not illustrated from an 
interface 28 into drawing 3 (a), as shown in drawing 3 (a). 

[0125] Moreover, as shown in dra win g 3 (b), the component which carries out incidence to an 
interface 23 first among the incident light from the light source 26 is classified into two kinds 
according to the behavior within a transparent material 24. One is a light which carries out direct 
incidence to a ramp 22, is reflected in it, and is set to output light 31b to a liquid crystal cell 10 like 
optical 31a shown in drawing 3 (b). The second is a light which spreads the inside of a transparent 
material 24 like optical 32a shown in drawing 3 (b), carrying out total reflection between a flat part 
21 and an interface 28, reaches to a ramp 22. is finally reflected in it, and is set to output light 32b. 
[0126] Moreover, as shown in drawin g 3 (c), it spreads the inside of a transparent material 24, 
carrying out total reflection of the component which carries out incidence to an interface 28 first 
among the incident light from the light source 26 between the flat parts 21 of an interface 28 and an 
interface 23, and finally, it reaches to a ramp 22, and is reflected in it, and it outputs it to it towards 
a liquid crystal cell 10 from an interface 28. 

[0127] It is reflected by the ramp 22 and outgoing radiation of almost all the components of the 
incident light from the light source 26 to a transparent material 24 is carried out to a liquid crystal 
cell 10 through an interface 28 so that the above explanation may show. That is, by having had the 
transparent material 24 with the stair-like interface 23, the front light 20 of this operation gestalt 
has very little loss of the light from the light source 26, and its use effectiveness of light source 
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light is improving. 

[0128] Next, condition 1-3. of the ramp 22 for raising the use effectiveness of light source light 
further or a flat part 21 is explained. 

[0129] 1. In a transparent material 24, the ramp 22 of an interface 23 functions mainly as a reflector 
in which the incident light from the light source 26 is reflected about a ramp 22. On the other hand, 
the flat part 21 of an interface 23 functions as a transparency side which penetrates the light 
reflected mainly with the reflecting plate 17 formed in the tooth back of a liquid crystal cell 10, and 
an ambient light. 

[0130] The following conditions need to be fulfilled in order for the incident light from the light 
source 26 to carry out total reflection by the ramp 22. That is, when an incident angle is beyond a 
critical angle, total reflection of the light which carried out incidence to the field (interface) where 
the matter which has a different refractive index touches is carried out by the interface. For this 
reason, in order for the light which carries out incidence to a ramp 22 to carry out total reflection by 
the ramp 22, it is. thetal >=thetac =arcsin (n2 / n1) ... (formula 2) 

Incident angle theta 1 come out of and expressed What is necessary is just to carry out incidence 
to a ramp 22. 

[0131] however, the above-mentioned formula 2 — setting — theta 1 : The incident angle to a ramp 
22, and n1 : Refractive index n2 of a transparent material 24 : Refractive-index thetac of the matter 
which touches a transparent material 24 in a ramp 22 : the critical angle of a ramp 22 — it comes 
out. 

[0132] As mentioned above, incident angle theta 1 of the light to a ramp 22 If a ramp 22 is formed 
so that a formula 2 may be filled, the leakage of the light from a ramp 22 to the exterior of a 
transparent material 24 is controlled, and the use effectiveness of light can be raised further. 
[0133] 2. Although it said previously that a flat part 21 is the field which makes light mainly 
penetrate about the flat part 21, as a light which penetrates a flat part 21, ambient-light ** in the 
case of using it in the reflected light from the (b) liquid crystal cell 10 and (b) reflective mode exists. 

[0134] Although outgoing radiation of it is carried out from an interface 23 to an observer side after 
modulating the light in the liquid crystal layer 12 of a liquid crystal cell 10, being reflected with a 
reflecting plate 1 7 and carrying out incidence of the output light of the above-mentioned (b) to a 
transparent material 24 again, it is outputted mainly from a flat part 21 at this time. In addition, the 
light reflected with a reflecting plate 1 7 turns into the diffused light. In order for reflecting in a flat 
part 21 to penetrate very few, as for this diffused light, it is desirable to carry out incidence to a flat 
part 21 below by the critical angle. Although a critical angle changes with the refractive indexes of a 
transparent material 24, when PMMA is used as an ingredient of a transparent material 24, it is 
around about 42 degrees. That is, as for the output light from a liquid crystal cell 10, it is desirable 
to carry out incidence to the flat part 21 of a transparent material 24 at about 40 degrees or less. 
[0135] Moreover, a flat part 21 may not necessarily be parallel to an interface 28. It depends for the 
incident angle to a flat part 21 also on the dispersion range of the light in a reflecting plate 17. For 
this reason, to the normal of a reflecting plate 17, if it takes into consideration also about the 
property of a reflecting plate 17, as shown in drawing 4 , supposing the main range on which light is 
scattered in a reflecting plate 17 is about **30 degrees, it can lessen extremely the component 33 
of light reflected in delta by less than about **10 degrees, then the flat part 21 whenever [ to the 
reflecting plate 17 of a flat part 21 / tilt-angle ]. In addition, by drawin g 4 , in order to make it 
intelligible that the flat part 21 inclines to an interface 28, it was shown whenever [ tilt-angle ] more 
greatly than the desirable range of the above [ delta ]. 

[0136] Thus, if the flat part 21 is formed with parallel or the inclination of less than **10 degrees to 
the interface 28, since incidence of the incident light from the light source 26 is carried out to a flat 
part 21 by the bigger incident angle than the incident angle to a ramp 22, the light which carries out 
incidence to a flat part 21 cannot leak from the light source 26 to the exterior easily, and its amount 
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of light reflected by the flat part 21 will increase. Thereby, the loss of light source light is 
suppressed. 

[0137] Furthermore, if the ambient light in the case of using it in the reflective mode of the above- 
mentioned (b) is taken into consideration, when using this reflective mold LCD in the reflective 
mode which switched off the front light 20, in order to incorporate sufficient ambient light to a liquid 
crystal cell 10, as the area of a flat part 21 is large, it is more desirable. 

[0138] 3. About arrangement with the ramp 22 of the arrangement interface 23 of the ramp 22 and 
flat part 21 in an interface 23, and a flat part 21, when the (a) user looks at the reflective mold LCD 
from an interface 23 side, two conditions of thing ** with large total of the projection of the ramp 22 
to that the area of a flat part 21 is large and the (b) plane of incidence 25 and total of the projection 
of a flat part 21 small [ the area of a ramp 22 is small, and ] are important. 
[0139] Total of the projection of the flat part 21 of the conditions 28 of the above (a), i.e., an 
interface, means that it is larger than total of the projection of a ramp 22. The magnitude of the 
projection of the ramp 22 to an interface 28 is decided by the tilt angle alpha to the interface 28 of 
a ramp 22 shown in drawing 2 (c). Therefore, it is possible by adjusting the magnitude of the tilt 
angle alpha to make very small area of the ramp 22 seen from the user compared with the area of a 
flat part 21. 

[0140] Furthermore, by the scanning line of a liquid crystal cell 10 extracting the pitch of a ramp 22 
and a flat part 21, or doubling with a bus line, a flat part 21 can be arranged on [ whole ] the field 
where a display is actually performed by the liquid crystal cell 10, and the use effectiveness of light 
improves further. 

[0141] As mentioned above, the conditions of the above (b) mean that it is desirable that only the 
ramp 22 of an interface 23 is checked by looking when plane of incidence 25 is seen from a normal, 
in order to use the incident light from the light source 26 effectively. 

[0142] Next, the measurement result of the illumination-light reinforcement of a front light 20 is 
explained. In order to measure the illumination-light reinforcement of a front light 20, system of 
measurement as shown in drawing 5 was used. That is, the direction of a normal of the interface 28 
of a front light 20 was made into 0 degree, and the optical reinforcement in the range of 0 to **90 
degrees was measured with the detector 34. 

[0143] This result is shown in drawing 6 . In a front light 20, it turns out that outgoing radiation of 
the light which carried out incidence from the light source 26 to the transparent material 24 through 
plane of incidence 25 is carried out by the operation of a transparent material 24 in the direction of 
an abbreviation normal of an interface 28 so that clearly from drawing 6 . That is, a front light 20 can 
carry out incidence of the light from the light source 26 arranged on the side face of a transparent 
material 24 to an abbreviation perpendicular to a liquid crystal cell 10, and functions as bright 
supplemental lighting. 

[0144] Furthermore, the reflective mold LCD of this operation gestalt has the advantage that a 
brighter display is possible, as compared with a spontaneous light [, such as the transparency molds 
LCD, CRT, and PDP, ] type display. Namely, as shown in drawing 7 (a), as for optical 36a from the 
spontaneous light type display 35, a travelling direction serves as reverse sense to an ambient light 
37. For this reason, component 36b which deducted the ambient light 37 from optical 36a is 
recognized by the observer. 

[0145] On the other hand, in the reflective mold LCD of this operation gestalt, when using it in 
lighting mode, as shown in drawin g 7 (b), fill-in flash 39a from a front light 20 and an ambient light 37 
are reflected with the reflecting plate (not shown) of a liquid crystal cell 10, and component 39b 
equivalent to the sum of fill-in flash 39a and an ambient light 37 is recognized by the observer. 
Thereby, a brighter display is realized not only in a dark location but in a bright location like the 
outdoors in the daytime. 

[0146] As mentioned above, when the front light 20 was equipped with the stair-like transparent 
material 24, the use effectiveness of the configuration concerning the gestalt of this operation of 
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the light by which outgoing radiation is carried out from the light source 26 is improving. Thereby, 
when an ambient light is not enough, it becomes possible to be able to give sufficient illumination 
light for a liquid crystal cell 10, and not to be based on a perimeter environment, but to offer the 
reflective mold LCD in which an always bright display is possible. 

[0147] [Gestalt 2 of operation] It will be as follows if other operation gestalten of this invention are 
explained based on drawing 8 thru/or drawing 1 1 . In addition, the same sign is appended to the 
configuration explained with the gestalt 1 of the above-mentioned operation, and the configuration 
which has the same function, and the explanation is omitted. 

[0148] It is characterized by equipping the reflective mold LCD concerning the gestalt of this 
operation with the front light system 51 constituted by the front light 20 (the 1st transparent 
material) explained to the front face of a liquid crystal cell 10 with the gestalt 1 of operation, and 
the 2nd transparent material 40 of a wedge action die, as shown in drawin g 8 . 

[0149] The 2nd transparent material 40 of the above is arranged between the transparent material 
24 of a front light 20, and a liquid crystal cell 10, and has the parallel base 42 to the parallel slant 
face 41 and the front face of a liquid crystal cell 10 to the interface 28 of a transparent material 24. 
As shown in d rawing 9 (a), as for the tilt angle of the slant face 41 to a base 42, it is desirable to 
design so that the line 49 which connects the part of each other which a ramp 22 and a flat part 21 
touch in the shape of a ridge in the interface 23 of a transparent material 24 may become parallel to 
a base 42. 

[0150] Moreover, as for the 2nd transparent material 40, it is desirable to form with the transparent 
material 24 which is the 1st transparent material, and the quality of the material with an equal 
refractive index at least. Needless to say, the 2nd transparent material 40 may be formed with the 
completely same quality of the material as a transparent material 24. Moreover, a production 
process can be simplified, if a transparent material 24 and the 2nd transparent material 40 are 
constituted so that it may form in one with injection molding etc. 

[0151] A spacer (not shown) with a particle size of 50 micrometers is beforehand sprinkled by the 
gap of a transparent material 24 and the 2nd transparent material 40. Thereby, the opening 43 
almost equal to the particle size of the above-mentioned spacer is formed in the gap of a 
transparent material 24 and the 2nd transparent material 40. 

[0152] It is filled with the bulking agent (not shown) which makes both refractive index in agreement 
between the base 42 of the 2nd transparent material 40, and the polarizing plate 18 of a liquid 
crystal cell 10. Thereby, attenuation of the light by reflection by the interface of the 2nd transparent 
material 40 and a polarizing plate 18 is prevented, and loss of light source light is controlled further. 
In addition, as the above-mentioned bulking agent, UV hardenability resin or a methyl salicylate can 
be used, for example. 

[0153] Here, the effectiveness by having formed the 2nd transparent material 40 between the 
transparent material 24 and the liquid crystal cell 10 is explained. As shown in drawin g 9 (b), with the 
configuration (gestalt 1 of operation) that the 2nd transparent material 40 is not formed, the 
distance In (the inside 11 of drawing and 12) to the interface 28 as an outgoing radiation side from a 
ramp 22 to a liquid crystal cell 10 becomes so small that the distance xn (the inside x1 of drawing 
and x2) from the light source 26 becomes large. On the other hand, distance In to the base 42 of the 
2nd transparent material 40 which is an outgoing radiation side from a ramp 22 to a liquid crystal cell 
10 by having had the 2nd transparent material 40 in the front light system 51 of this operation 
gestalt as shown in *awjngj (a) Distance xn from the light source 26 It is not concerned but is 
almost equal. 

[0154] That is, when the 2nd transparent material 40 plays the role which makes regularity distance 
from the ramp 22 of a front light 20 to a liquid crystal cell 10, the front light system 51 acts as the 
surface light source which is not based on distance from the light source 26, but carries out 
outgoing radiation of the light by fixed brightness. 

[0155] The luminance distribution of the output light of the front light system 51 was measured 
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moving a detector 44 in parallel to the base 42 of the 2nd transparent material 40 here, as shown in 
drawingJO (a), in order to confirm the effectiveness by the 2nd transparent material 40. In addition, 
it is the measurement starting position PS near the plane of incidence 25. It carries out, it sets on a 
base 42, and is the measurement termination location PE about the most distant location from the 
light source 26. It carried out. The result of measurement is as being shown in drawing 1 1 (a). 
[0156] It measured moving a detector 44 in parallel to the interface 28 of a front light 20, as shown 
in drawing 10 (b), in order similarly to measure the luminance distribution of the output light of a 
configuration (gestalt 1 of operation) of that the 2nd transparent material 40 is not formed for the 
comparison. In addition, it is the measurement starting position PS near the plane of incidence 26. It 
carries out, it sets to an interface 28, and is the measurement termination location PE about the 
most distant location from the light source 26. It carried out. A measurement result is as being 
shown in drawing 1 1 (b). 

[0157] When the 2nd transparent material 40 is not formed so that clearly from comparing drawing 
II (a) and (b), as shown in drawing 1 1 (b) As opposed to becoming so small [ it is so large that the 
pitch p of the peak of brightness is close to the light source 26, and ] that it keeping away from the 
light source 26 the front light system 51 of this operation gestalt As shown in drawing 1 1 (a), the 
pitch p of the peak of brightness is almost equal over the base 42 whole of the 2nd transparent 
material 40, and the peak of brightness is also uniform. 

[0158] As mentioned above, the reflective mold LCD of this operation gestalt The front face of a 
liquid crystal cell 10 is equipped with the front light system 51. This front light system 51 between 
the transparent material 24 as the 1st transparent material, and a liquid crystal cell 10 By having 
had the 2nd transparent material 40 for making regularity distance from the ramp 22 of a 
transparent material 24 to a liquid crystal cell 10 Even when the front light system 51 illuminates a 
liquid crystal cell 10 uniformly and sufficient ambient light is not obtained, the effectiveness that the 
high-definition display which is brightly uniform is realized is done so. 

[0159] [Gestalt 3 of operation] It will be as follows if the operation gestalt of further others of this 
invention is explained based on drawing 5 , drawin g 12 , or drawing 14 . In addition, the same sign is 
appended to the configuration explained with the above mentioned gestalt of each operation, and 
the configuration which has the same function, and the explanation is omitted. 
[0160] The reflective mold LCD of this operation gestalt is the configuration that the front light 
system 52 constituted by the front face of a liquid crystal cell 10 by the front light 20 and the 2nd 
transparent material 45 has been arranged, as shown in drawing 12 . 

[0161] The 2nd transparent material 45 of the above is an anisotropy scattered plate which has the 
property which only the light which carried out incidence from the predetermined include-angle 
range is scattered, and penetrates the incident light from other than the above-mentioned 
predetermined include-angle range while being a forward-scattering plate which has the function to 
scatter the incident light from a transparent material 24 only to the method opposite side of 
advance, as shown in drawing 13 . As the 2nd transparent material 45 which fulfills such conditions, 
the viewing-angle control strip (trade name: RUMISU tea) by Sumitomo Chemical Co., Ltd. etc. is 
available as a commercial item, for example. 

[0162] In addition, as for the include-angle range over which the 2nd transparent material 45 
scatters incident light, it is desirable to include completely the include-angle range as for which the 
outgoing radiation light from a transparent material 24 carries out incidence. Thereby, the outgoing 
radiation light from a transparent material 24 can be scattered without futility, and the use 
effectiveness of light source light can be raised. Moreover, since the 2nd transparent material 45 
does not act on incident light from other than the above-mentioned predetermined include-angle 
range by being anisotropy dispersion which has the property in which the 2nd transparent material 
45 scatters only the light which carried out incidence from the predetermined include-angle range, 
and penetrates the incident light from other than the above-mentioned predetermined include-angle 
range, it is prevented that display grace deteriorates by the unnecessary scattered light. 
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[0163] A spacer (not shown) with a particle size of 50 micrometers is beforehand sprinkled by the 
gap of a transparent material 24 and the 2nd transparent material 45. Thereby, as shown in drawing 
12 , the opening 46 almost equal to the particle size of the above-mentioned spacer is formed in the 
gap of a transparent material 24 and the 2nd transparent material 45. 

[0164] It is filled with the bulking agent (not shown) which makes both refractive index in agreement 
between the 2nd transparent material 45 and the polarizing plate (not shown) of a liquid crystal cell 
10. Thereby, attenuation of the light by reflection by the interface of the 2nd transparent material 
45 and a liquid crystal cell 10 is prevented, and loss of light source light is controlled further. 
[0165] Here, the measurement result of the illumination-light reinforcement of the front light system 
52 is explained. In order to measure the illumination-light reinforcement of the front light system 52, 
the system of measurement (refer to drawing 5 ) used with the above mentioned gestalt 1 of 
operation and the same system of measurement were used. Here, the direction of a normal of the 
2nd transparent material 45 of the front light system 52 was made into 0 degree, and the optical 
reinforcement from the field located in the liquid crystal cell 10 side of the 2nd transparent material 
45 was measured with the detector 34 in the range of 0 to **90 degrees. The result of 
measurement is shown in drawing 14 . 

[0166] As for the front light system 52 of this operation gestalt, when the outgoing radiation light 
from the transparent material 24 as the 1st transparent material is scattered about by the 2nd 
transparent material 45 shows having the flat include-angle property as compared with the gestalt 1 
of operation so that clearly from drawin g 14 . 

[0167] As mentioned above, by having had the 2nd transparent material 45 over which the outgoing 
radiation light from a transparent material 24 is scattered, the luminance distribution of the light 
which carries out outgoing radiation to a liquid crystal cell 10 is equalized, and the configuration 
explained with this operation gestalt becomes possible [ irradiating a liquid crystal cell 10 
uniformly ]. 

[0168] In addition, it is also possible as the 2nd transparent material 45 of the above to use a 
hologram etc. besides an anisotropy scattered plate. 

[0169] [Gestalt 4 of operation] It will be as follows if the operation gestalt of further others of this 
invention is explained based on drawmg 15 thru/or drawing 19 . In addition, the same sign is 
appended to the configuration explained with the above mentioned gestalt of each operation, and 
the configuration which has the same function, and the explanation is omitted. 

[0170] In case the light which it was reflected by the liquid crystal cell 10, and carried out incidence 
to the transparent material 24 again penetrates an interface 23 when the interface 23 by the side of 
the observer of a transparent material 24 is formed of the ramp 22 and the flat part 21 as the 
gestalt 1 of the above-mentioned operation explained, a blot and dotage of an image may arise. 
[0171] That is, as shown in drawing 15 , output light 48a from a liquid crystal cell 10 is not 
necessarily only from a flat part 21, and is penetrated also from a ramp 22 to an observer side. At 
this time, when outgoing radiation light 48b from a ramp 22 and outgoing radiation light 48c from a 
flat part 21 carry out outgoing radiation in the mutually different direction and cross to it, a blot and 
dotage may appear in the image which should be displayed. 

[0172] In order to solve such a problem, the reflective mold LCD of this operation gestalt is the 
configuration that the metallic reflection film 47 (reflective member) which reflects light in the front 
face of a ramp 22 was added, in the interface 23 of a transparent material 24, as shown in drawing 
J_6 . As shown in dra^ing_l_6 , the above-mentioned metallic reflection film 47 is not concerned with 
the incident angle to a ramp 22, but reflects in it all the light that carries out incidence. Thereby, the 
light which carries out outgoing radiation to an observer side turns into only light which penetrated 
the flat part 21 from an interface 23. Consequently, a clear display image without a blot or dotage 
can be obtained. 

[0173] Below, about an example of an approach which manufactures the above-mentioned metallic 
reflection film 47, the case of being made from aluminum is mentioned as an example, and is 
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explained. In addition, metals, such as not only aluminum but silver, may be used for the ingredient 
of the metallic reflection film 47. 

[0174] First, as shown in dj^wjng_17 (a), the aluminum film 61 is formed by sputtering on the whole 
front face of the interface 23 of a transparent material 24. Furthermore, a photoresist 62 is applied 
to the front face of the aluminum film 61 as shown in drawing 1 7 (b). Next, through an exposure 
process, as shown in drawing 1 7 (c). patterning of the photoresist 62 is carried out. And as shown in 
drawing _17 (d), the aluminum film 61 is etched by using as a mask the photoresist 62 by which 
patterning was carried out. Then, by exfoliating a photoresist 62, as shown in drawing 1 7 (e), the 
metallic reflection film 47 which consists of aluminum is formed in the front face of the ramp 22 of 
an interface 23. 

[01 75] As mentioned above, by having formed the metallic reflection film 47 in the front face of a 
ramp 22, as shown in drawing 16 , it is possible to take large alpha whenever [ tilt-angle / of the 
ramp 22 to a flat part 21 ]. For example, as shown in drawing 18 , when large alpha is taken with 60 
degrees whenever [ tilt-angle ] with the configuration which does not form the metallic reflection 
film 47 in a ramp 22, it is critical angle thetac. It is set to optical 49b which optical 49a which carried 
out incidence penetrates through a ramp 22 to an observer side to a ramp 22 by the small incident 
angle. Since such optical 49b degrades display grace, it is not desirable. 

[0176] On the other hand, with the configuration of this operation gestalt, even if it takes large alpha 
whenever [ tilt-angle ] by having formed the metallic reflection film 47 in the ramp 22, the light 
which penetrates a ramp 22 like the above-mentioned optical 49b does not exist, but all light is 
reflected in a ramp 22. 

[01 77] Thus, when it sees from [ of a flat part 21 ] a normal by the ability taking large alpha 
whenever [ tilt-angle / of a ramp 22 ], a ramp 22 becomes is hard to be checked by looking, and 
there is an advantage that improvement in display grace can be aimed at. 

[01 78] In addition, as shown in drawing 1 9 , it can prevent that an ambient light will be reflected in it 
to an observer side if the laminating of the black matrix 47b (protection-from-light member) which 
prevents reflection of an ambient light is carried out to the front face of the above-mentioned 
metallic reflection film 47. Since degradation of the display grace by an ambient light reflecting in an 
observer side is prevented by this, it is still more desirable. 

[01 79] As mentioned above, it is characterized by forming the metallic reflection film 47 for the 
front light 20 concerning this operation gestalt losing the transmitted light from a ramp 22 to an 
observer side in a ramp 22. Thereby, since the light which carries out outgoing radiation from an 
interface 23 to an observer side turns into only outgoing radiation light from a flat part 21. it 
becomes possible [ obtaining a clear display image without a blot or dotage ] in the reflective mold 
LCD which equipped the front face of a liquid crystal cell 10 with this front light 20. 
[01 80] [Gestalt 5 of operation] It will be as follows if the operation gestalt of further others of this 
invention is explained based on dj^wjng, 15 and drawin g 20 thru/or drawing 22 . In addition, the same 
sign is appended to the configuration explained with the above mentioned gestalt of each operation, 
and the configuration which has the same function, and the explanation is omitted. 
[0181] It is characterized by equipping the reflective mold LCD concerning the gestalt of this 
operation with the front light system 53 constituted by the optical compensating plate 64 
(compensation means) formed in the front face of a liquid crystal cell 10 on the interface 23 of the 
front light 20 explained with the gestalt 1 of operation, and this front light 20, as shown in drawin g 

[0182] In the above-mentioned optical compensating plate 64, base 64a which is the field which 
counters the transparent material 24 of a front light 20 makes the stairway configuration which 
carries out the complementation to the interface 23 of a transparent material 24, as shown in 
drawing .20 That is, the flat part 66 with the ramp [ parallel to a ramp 22 ] 65 parallel to a flat part 
21 in the location which is formed and counters the flat part 21 of a transparent material 24 is 
formed in the location where base 64a counters the ramp 22 of a transparent material 24. On the 
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other hand, in the optical compensating plate 64, surface 64b which is located in an observer side 
and which is a field is formed as a flat surface parallel to the interface 28 of a transparent material 
24. 

[0183] The optical compensating plate 64 can be created with injection molding like a transparent 
material 24 using PMMA. As mentioned above, the optical compensating plate 64 and a transparent 
material 24 are arranged so that each ramp and flat part may counter, and they are pasted up 
through a spacer (not shown) with a particle size of about 20 micrometers, thereby — between base 
64a of the optical compensating plate 64, and the interfaces 23 of a transparent material 24 — 
abbreviation — the air space 67 of uniform thickness will intervene. 

[0184] Thus, the following effectiveness is acquired, when the optical compensating plate 64 is 
formed in the front face of a transparent material 24 and an air space 67 exists between a 
transparent material 24 and the optical compensating plate 64. 

[0185] That is, though optical 48a and 48a which carried out incidence again to the transparent 
material 24 progress in the same direction in the transparent material 24 interior from a liquid 
crystal cell 10 as explained referring to drawing 15 in the gestalt 4 of said operation, by penetrating 
the ramp 22 or flat part 21 of an interface 23, respectively, outgoing radiation is carried out in the 
direction which is mutually different from the interface 23 of a transparent material, and a blot and 
dotage of an image are invited. 

[0186] on the other hand, in the front light system 53 of this operation gestalt As shown in drawin g 

21 , optical 68a and 69a which carried out incidence in the same direction from the liquid crystal cell 
10 to the transparent material 24 After carrying out outgoing radiation from a transparent material 
24, as it becomes the light which progresses in the again same direction and is shown as optical 
68band69b by being refracted by base 64a as an interface of an air space 67 and the optical 
compensating plate 64, outgoing radiation is carried out in the same direction from surface 64b of 
the optical compensating plate 64. Thereby, when it sees from an observer side, a clear image 
without a blot or dotage is obtained. 

[0187] In addition, as shown in _dxav^gj>2 (a) other than the above-mentioned optical compensating 
plate 64, the optical compensating plate 71 formed in plate-like may be arranged in the front face of 
a transparent material 24. In this case, the above-mentioned optical compensating plate 71 is 
outgoing radiation angle thetaa -thetab of the light from each front face of field 71a and 71b to an 
observer side, when field 71a in which the light which carried out outgoing radiation from the ramp 

22 of a transparent material 24 carries out incidence, and field 71b the light which carried out 
outgoing radiation from the flat part 21 of a transparent material 24 carries out [ b ] incidence have 
a mutually different refractive index, as shown in drawing 22 (b). It becomes almost equal. Or in 
order to diffract the light which penetrates this field 71a for field 71a in the same direction as the 
light which penetrates field 71b, you may form by the member (for example, diffraction component) 
which has a diffraction function. 

[0188] Or you may make it the light which carried out outgoing radiation from the ramp 22 not reach 
an observer side in the optical compensating plate 71 by forming the field as for which the light 
which carried out outgoing radiation from the ramp 22 of a transparent material 24 carries out 
incidence by black mask 71c which interrupts light, as shown in drawing 2 2 (c). 
[0189] As mentioned above, according to the configuration of this operation gestalt, the reflective 
mold LCD in which the clear display without a blot or dotage is possible is realized by the optical 
compensating plate 64 (or optical compensating plate 71) by arranging the direction of outgoing 
radiation of the light from each of the ramp 22 of the interface 23 of a transparent material 24 and 
a flat part 21. 

[0190] [Gestalt 6 of operation] It will be as follows if the operation gestalt of further others of this 
invention is explained based on drawing 20 , drawin g 23 , or drawing 26 . In addition, the same sign is 
appended to the configuration explained with the above mentioned gestalt of each operation, and 
the configuration which has the same function, and the explanation is omitted. 
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[0191] The reflective mold LCD concerning the gestalt of this operation adds a touch panel function 
to the front light system 53 (refer to drawin g 20 ) of the reflective mold LCD explained with the 
above mentioned gestalt 5 of operation. 

[0192] In order to realize the above-mentioned touch panel function, as shown in drawing 23 , while 
the reflective mold LCD of this operation gestalt equips base 64a of the optical compensating plate 
64 with the transparent electrode 72 which consists of ITO, the reflector 73 which consists of an 
ingredient which reflects light and has conductivity like aluminum is formed in the ramp 22 of a 
transparent material 24. The above-mentioned transparent electrode 72 and a reflector 73 
constitute a location detection means. 

[0193] Drawing shown in the lower part of drawing 24 is a top view showing the configuration of the 
above-mentioned reflector 73 at the time of seeing from [ of the flat part 21 of a transparent 
material 24 ] a normal. As shown in drawin g 24 , since it is prepared all over the ramp 22 of a 
transparent material 23, when a reflector 73 is seen from [ of the flat part 21 of a transparent 
material 24 ] a normal, it is a stripe-like. Moreover, as the transparent electrode 72 formed in the 
optical compensating plate 64 is also shown in drawing 25 , it is formed in the shape of a stripe, and 
a reflector 73 and a transparent electrode 72 intersect perpendicularly mutually, and make a matrix. 
[0194] In addition, between the reflector 73 of a transparent material 24, and the transparent 
electrode 72 of the optical compensating plate 64, the plastics bead spacer (not shown) with a 
particle size of about 10 micrometers is sprinkled, and the opening almost equal to this particle size 
is formed. 

[0195] This optical compensating plate 64 has flexibility, and as shown in dra wing 26 , a transparent 
electrode 72 and a reflector 73 contact by being pressed with a pen 74. Recognition of the 
coordinate pushed with the pen 74 is performed as follows. As shown in drawing 25 , the coordinate 
of the location which the X coordinate and Y coordinate of a point of contact 75 were detected by 
each of a transparent electrode 72 and a reflector 73, and was pushed on it with the pen 74 into the 
flat surface of a touch panel by scanning a signal by line sequential can be specified. 
[0196] In addition, although the configuration which formed the stripe-like transparent electrode 72 
in the optical compensating plate 64 was mentioned as the example and explained, a transparent 
electrode may be formed all over base 64a of the optical compensating plate 64 here. However, 
there is an advantage that it is [ the use effectiveness of light ] higher to form a transparent 
electrode 72 in the shape of a stripe, as mentioned above. 

[0197] As mentioned above, according to the configuration of this operation gestalt, since the 
optical compensating plate 64 functions as a touch panel, it becomes possible to offer the reflective 
mold LCD in which a pen input is possible to the contents displayed on the liquid crystal cell 10. 
[0198] [Gestalt 7 of operation] It will be as follows if the operation gestalt of further others of this 
invention is explained based on drawing 27 thru/or drawing 30 . In addition, the same sign is 
appended to the configuration explained with the above mentioned gestalt of each operation, and 
the configuration which has the same function, and the explanation is omitted. 
[0199] Further in addition to the configuration explained with the above mentioned gestalt 1 of 
operation, the front light with which the reflective mold LCD concerning the gestalt of this operation 
is equipped is characterized by having the prism sheet 81 and the diffusion plate 82 as an optical 
control means for controlling the angle of divergence of the light which carries out incidence from 
the light source 26 to plane of incidence 25 between the light source 26 and the plane of incidence 
25 of a transparent material 24, as shown in draw[ng_27 . In addition, the vertical angle of the prism 
of the prism sheet 81 is made into 100 degrees here. Moreover, between the transparent material 24 
and the polarizing plate 18 of a liquid crystal cell 10, the bulking agent 84 for easing a refractive- 
index difference is introduced. 

[0200] Although for example, fluorescence tubing realizes, the light source 26 does not necessarily 
have directivity and generates especially the output light from fluorescence tubing at random. For 
this reason, the light which carries out incidence at a larger include angle than a critical angle to the 
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ramp 22 of a transparent material 24 exists, and there is a possibility of becoming the leakage light 
from a ramp 22 and causing deterioration of display grace. 

[0201] If it takes into consideration that the refractive index of PMMA suitably used as an ingredient 
of a transparent material 24 is about 1.5, as for the light below a critical angle (about 42 degrees), 
the incident angle to a ramp 22 will serve as leakage light. What is necessary is just to control 
beforehand the angle of divergence of the output light from the light source 26 so that the incident 
light used as a part for leakage Mitsunari does not carry out incidence to a transparent material 24 
in order to lose such a leakage light. 

[0202] Here, as shown in drawing 28 , the tilt angle of the ramp 22 to an interface 28 is set to alpha. 
In addition, for convenience, physical relationship of the ramp 22 in a transparent material 24 of 
explanation, an interface 28, and plane of incidence 25 is not extracted, it is not shown, and, as for 
drawing 28 , the transparent material 24 is not necessarily making such [ actually ] a configuration. 
[0203] Moreover, the angle of divergence of the light which carries out incidence from the plane of 
incidence 25 of a transparent material 24 is set to **beta, and it is thetac about the critical angle of 
a ramp 22. When it carries out, the incident angle theta to the ramp 22 of the above-mentioned light 
is expressed with theta= 90 degree-alpha-beta. 

[0204] Therefore, conditions for the light which carried out incidence from plane of incidence 25 to 
the ramp 22 not to penetrate a ramp 22 are thetac <theta= 90-degree-alpha-beta (thetac+alpha), 
i.e., beta< 90 degree-. ... (formula 3) 
It is come out and expressed. 

[0205] In addition, the tilt angle alpha of a ramp 22 is made into 10 degrees with this operation 
gestalt. This and critical angle thetac From it being 42 degrees, beta< 38 degrees is drawn based on 
the above-mentioned formula 3. 

[0206] The output light from the light source 26 is once diffused with the diffusion plate 82, and 
carries out incidence to the prism sheet 81. The prism sheet 81 has the function which condenses 
the diffused light in the specific include-angle range, and when the vertical angle of prism is 100 
degrees, it makes the diffused light condense to include-angle within the limits of about **40 
degrees, as shown in drawing 29 . When carrying out incidence of the light condensed by the 
include-angle range of about **40 degrees to a transparent material 24, and further condensed by 
refraction by plane of incidence 25, it turns into breadth light of the range of about **25.4 degrees. 
Namely, as for the angle of divergence of the light which carries out incidence from plane of 
incidence 25, it turns out that it fully fits in the above-mentioned range of beta< 38 degrees, and 
the leakage light from a ramp 22 does not arise. 

[0207] As mentioned above, in order to control the breadth of light source light, by having installed 
the prism sheet 81 between the light source 26 and the plane of incidence 25 of a transparent 
material 24, the leakage light from a ramp 22 of the reflective mold LCD concerning this operation 
gestalt is lost, and its display grace improves further. 

[0208] In addition, with this operation gestalt, although the vertical angle of the prism sheet 81 was 
made into 100 degrees, it is not necessarily limited to this include angle. Moreover, as an optical 
control means which restricts the breadth of light source light, although the prism sheet 81 was 
used, as long as the same effectiveness is acquired, it is not limited to this, for example, a collimator 
etc. may be used. Moreover, as shown in drawing 30 (a), the perimeter of the light source 26 is 
covered by the ellipsoid mirror 98, and the same effectiveness is acquired also by the configuration 
which installed the light source 26 in the focus of this ellipsoid mirror 98. Furthermore, the breadth 
of the incident light from the light source 26 may be controlled using the light pipe 99 shown in 
drawing 30 (b) as indicated by SID DIGEST P.375 (1995). 

[0209] [Gestalt 8 of operation] It will be as follows if the operation gestalt of further others of this 
invention is explained based on drawing 1 , drawin g 3 and drawin g 31 thru/or drawin g 33 . In addition, 
the same sign is appended to the configuration explained with the above mentioned gestalt of each 
operation, and the configuration which has the same function, and the explanation is omitted. 
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[0210] The reflective mold LCD concerning the gestalt of this operation is filled with the bulking 
agent (matching agent) with which between a front light (or front light system) and liquid crystal 
cells 10 prevents attenuation of the light by the difference of a refractive index in the reflective 
mold LCD explained with the above mentioned gestalt of each operation. 

[021 1] Here, the configuration which applied the above-mentioned bulking agent to the reflective 
mold LCD explained with the gestalt 1 of operation is mentioned as an example, and is explained. 
With the gestalt 1 of operation, as explained referring to drawing 1 , the laminating of the 
transparent material 24 of a front light 20 is carried out through the spacer with a particle size of 
about 50 micrometers on the polarizing plate 18 of a liquid crystal cell 10. Thereby, between the 
liquid crystal cell 10 and the transparent material 24, the opening 29 is formed by uniform thickness 
almost equal to the particle size of the above-mentioned spacer. 

[0212] To the above-mentioned opening 29, the reflective mold LCD of the gestalt of this operation 
fills a bulking agent 84, as shown in drawing 32 . In addition, as a bulking agent 84, UV hardenability 
resin, a methyl salicylate, etc. can be used, for example. By this, the interface 28 of a transparent 
material 24 will touch the bulking agent 84 which has a refractive index higher than the air instead of 
air. As for the above-mentioned bulking agent 84, it is desirable to have a refractive index almost 
equal to the refractive index of a transparent material 24. 

[0213] Thus, when the interface 28 of a transparent material 24 is in contact with the bulking agent 
84, and when the interface 28 of a transparent material 24 is in contact with air like the above 
mentioned gestalt of each operation, the behavior of the light in an interface 28 differs. 
[0214] As shown in drawing 31 (a) among the incident light from the light source 26, after carrying 
out direct incidence to a ramp 22 and reflecting from plane of incidence 25, the component which 
carries out abbreviation vertical incidence to plane of incidence 25 passes along an interface 28 and 
a bulking agent 84 r and they carry out incidence to a liquid crystal cell 10. The behavior of the light 
in the interface 28 at this time is the same as that of the case (refer to drawing 3 (a)) where the 
interface 28 is in contact with air. 

[0215] On the other hand, as shown in drawing 31 (b) among the incident light from the light source 
26, after reflecting by the flat part 21 like optical 85a into the component which is not involved 
plane-of-incidence 25 but carries out incidence to an interface 23, some which carry out incidence 
to an interface 28 are. As shown in drawing 31 (c) among such optical 85a and the incident light 
from the light source 26, since the interface 28 is in contact with the bulking agent 84 which has a 
refractive index almost equal to a transparent material 24, the component which is not involved 
plane-of-incidence 25 but carries out incidence to an interface 28 is penetrated without also 
receiving an operation of what in an interface 28. 

[0216] Although incidence of such light will be carried out by the very big incident angle to the liquid 
crystal layer 12 of a liquid crystal cell 10, since it is reflected with a reflecting plate 17 and 
incidence is again carried out by the above-mentioned big incident angle to the interface 28 of a 
transparent material 24, they does not reach an observer. 

[0217] However, in order to raise the use effectiveness of light source light, it is desirable to lose 
the component which carries out direct incidence from the light source 26 to an interface 28. For 
this reason, as shown in drawin g 32 , the component which carries out direct incidence from plane 
of incidence 25 to an interface 28 can be lost by leaning plane of incidence 25 so that this plane of 
incidence 25 and interface 28 may make an obtuse angle. 

[0218] In addition, if angle-of-divergence beta after the light from the light source 26 carries out 
incidence to plane of incidence 25 is taken into consideration as shown in drawin g 33 , as for the 
magnitude of the angle gamma which plane of incidence 25 and an interface 28 make, it is more 
desirable that it is gamma>=90degree+beta. the light source light which carried out incidence from 
plane of incidence 25 by this — all will carry out incidence in the interface 23 direction for almost, 
and the use effectiveness of light source light can be raised further. 

[0219] [Gestalt 9 of operation] It will be as follows if the operation gestalt of further others of this 
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invention is explained based on drawin g 34 . In addition, the same sign is appended to the 
configuration explained with the above mentioned gestalt of each operation, and the configuration 
which has the same function, and the explanation is omitted. 

[0220] The reflective mold LCD concerning the gestalt of this operation is characterized by forming 
the front light 20 to a liquid crystal cell 10 in the shape of [ which can be opened and closed freely ] 
a lid. 

[0221] In the above mentioned gestalt of each operation, although the various gestalten of the front 
light as a front lighting system or a front light system were explained, when the metallic reflection 
film 47 is formed in the ramp 22 of a transparent material 24, the metallic reflection film 47 bars the 
incidence of the ambient light to a transparent material 24 like a configuration of having indicated in 
the gestalt 4 of operation especially. For this reason, although a perimeter environment is not so 
dark as it needs to use the reflective mold LCD in lighting mode, especially in a situation from which 
sufficient amount of ambient lights to use it in reflective mode is not obtained, a display with 
reflective mode may become dark. 

[0222] For this reason, as shown in drawing 34 , as for the reflective mold LCD 91 of the gestalt of 
this operation, the front light 20 is formed free [ closing motion ] to the liquid crystal cell 10 by 
having been fixed on the hinge (not shown) etc. for one of them. This front light 20 is formed as an 
inner lid which can open and close a liquid crystal cell 10 and a front light 20 independently [ the 
wrap lid 92 ]. 

[0223] Therefore, it is used in the condition which put the front light 20 on the front face of a liquid 
crystal cell 10 when the reflective mold LCD 91 was used in lighting mode, i.e., the condition of 
having opened only the lid 92, and when using the reflective mold LCD 91 in reflective mode, it can 
be used where a front light 20 is opened to a liquid crystal cell 10. 

[0224] Thereby, when using it in reflective mode, the reflective mold LCD which the loss of light 
does not arise with a front light 20, and can realize an always bright display is realized. 
[0225] In addition, although some front lights [ at least ] 20 explained the configuration fixed to the 
liquid crystal display by the above, unitization of the front light 20 is carried out completely, and it is 
good to a liquid crystal cell 10 also as a configuration in which desorption is free. However, it will be 
necessary to take into consideration in this case about the storage approach of the front light 20 
when removing from a liquid crystal cell 10. 

[0226] In addition, although the reflective mold LCD equipped with the front light 20 in the shape of 
an inner lid was explained here, it is good also as a configuration in which the front light system 
explained with the above mentioned gestalt of each operation was formed in the shape of an inner 
lid. 

[0227] [Gestalt 1 0 of operation] It will be as follows if the operation gestalt of further others of this 
invention is explained based on drawin g 35 and drawing 36 . In addition, the same sign is appended 
to the configuration explained with the above mentioned gestalt of each operation, and the 
configuration which has the same function, and the explanation is omitted. 

[0228] The above mentioned gestalt of each operation explained the reflective mold LCD as a 
configuration which combined the reflective mold liquid crystal cell as the front light or the front 
light system, and the illuminated object as a front lighting system. However, the front light or front 
light system as a front lighting system of this invention is not used only in combination with a 
reflective mold liquid crystal cell. For example, as shown in drawing 35 , as for the lighting system 95 
concerning this operation gestalt, it is possible for the front light or front light system explained with 
each above mentioned operation gestalt to be formed as an independent unit, and to illuminate 
various objects. 

[0229] For example, the above-mentioned lighting system 95 can be arranged and used on a book 
96, as shown in drawing_35 . Since only the field directly under abbreviation of a lighting system 95 
can be illuminated by this as shown in drawing 36 . there is effectiveness of not making a 
surrounding man trouble, for example in the case of reading in a bedroom etc. 
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[0230] In addition, the above-mentioned gestalt of each operation does not limit this invention, and 
various modification is possible for it in the range of invention. For example, as an ingredient of a 
transparent material, although PMMA was illustrated concretely, a light guide can be carried out that 
there is no attenuation in homogeneity, and as long as a refractive index is a suitable value, 
ingredients, such as glass, a polycarbonate, a polyvinyl chloride, or polyester, may be used, for 
example. Moreover, the dimension of the above-mentioned ramp of a transparent material and the 
above-mentioned flat part etc. is an example to the last, and can be freely designed in the range in 
which equivalent effectiveness is acquired. 

[0231] Furthermore, as a liquid crystal cell, various LCD, such as the passive-matrix mold LCD and 
the active-matrix mold LCD, can be used. Moreover, although the liquid crystal cell in the ECB 
mode (single polarizing plate mode) which used above one polarizing plate which served both as the 
polarizer and the analyzer was used, PDLC, PC-GH, etc. which do not use a polarizing plate may be 
applied. 

[0232] [Gestalt 1 1 of operation] It will be as follows if the operation gestalt of further others of this 
invention is explained based on drawing 37 thru/or drawing 48 . In addition, the same sign is 
appended to the configuration explained with the above mentioned gestalt of each operation, and 
the configuration which has the same function, and the explanation is omitted. 

[0233] Although the reflective mold LCD of the gestalt of this operation is the same as that of the 
gestalt 1 of said operation about the configuration which equips the front face of reflective mold 
liquid crystal cell 10a with front light 20a as shown in drawing 37 The point which arranges the acid- 
resisting film (antireflection film) 13 which is the 2nd transparent material (optical means) between 
reflective mold liquid crystal cell 10a and front light 20a, The point that the width of face (pitch) of 
the flat part 21 currently formed in transparent material 24a and a ramp 22 differs differs from the 
point which forms reflector (reflecting plate) 1 7a in the interior of reflective mold liquid crystal cell 
1 0a in the gestalt 1 of said operation. 

[0234] First, if front light 20a is explained concretely, this front light 20a is mainly constituted by the 
light source 26 and transparent material 24a like the gestalt 1 of said operation, and the light source 
26 as a linear light source covered with the reflecting mirror 27 so that the plane of incidence 25 of 
transparent material 24a might be touched is established. 

[0235] The interface 28 by the side of liquid crystal cell 10a of transparent material 24a (1st 
outgoing radiation side) is formed evenly, the ramp 22 which inclined at the fixed include angle in 
this direction is arranged by turns to the flat part 21 formed in an interface 28, parallel, or 
abbreviation parallel, and a flat part 21, and the interface (2nd outgoing radiation side) 23 which 
counters this interface is formed. 

[0236] thus as shown in drav^g_37 , so that transparent material 24a keeps away from the light 
source 26 like the transparent material 24 in the gestalt 1 of said operation in the cross section 
which makes the longitudinal direction of the light source 26 a normal — the bottom — **** — it 
dies — it is formed stair-like. 

[0237] Here, the configuration of transparent material 24a is further explained to a detail, referring 
to drawin^_38 (a) thru/or (c). Dra wing 38 (a) is the top view which looked at the transparent material 
from the direction upper part of a normal of a flat part, drawin g 38 (b) is the side elevation which 
looked at the transparent material from [ of plane of incidence ] the normal, and drawing _38 (c) is 
the sectional view which cut the transparent material in respect of being perpendicular to the both 
sides of plane of incidence and an interface. 

[0238] As the quality of the material of transparent material 24a, with the gestalt of this operation, 
the acrylic board is used and transparent material 24a can be processed stair-like by carrying out 
metal mold shaping of this acrylic board. This transparent material 24a may be thickness hi =2.0mm 
of width of face of W= 75mm, die length of L= 170mm, and plane-of-incidence 25 part, and width- 
of-face w1 =0.2mm of a flat part 21 with the gestalt of this operation, moreover, the inclination to 
level difference h2 =10micrometer of a ramp 22, and a flat part 21 — each — considering as alpha= 
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45 degrees — width of face w2 of a ramp It is about 10 micrometers. 

[0239] Furthermore, at the gestalt of this operation, it sets in the direction which keeps away from 
plane of incidence 25 26, i.e., the light source, and transparent material 24a is the width of face wl 
of a flat part 21. Width of face w2 of a ramp 22 It has a configuration to which sum w3 =0.21 mm 
becomes small gradually. In addition to drawi ng 38 (a) thru/or (c). the configuration of this flat part 
21 and a ramp 22 is explained still more concretely based on drawins 39 . In addition, in transparent 
material 24a, hereafter, the direction which makes a normal the longitudinal direction of the light 
source 26 which is the direction of the side which keeps away from the light source 26 is made into 
the 1st direction, and an arrow head A shows it in drawing 38 and drawing 39 . 
[0240] As shown in gVawing_39 , it makes one at a time into 1 set combining a flat part 21 and a 
ramp 22, and they are 100 sets of the flat part 21 from the side nearest to the light source 26, and 
a ramp 22 the 1st block B1 It carries out. and this 1st [ the ] — block B1 Spacing w4 of the 
direction which met in the 1st direction which can be set It forms so that it may be set to 21mm. 
[0241] 2nd block B-2 which are 100 sets of following blocks The above-mentioned spacing w4 which 
can be set It forms so that it may be set to 20mm. Furthermore, a degree is B3 the 3rd block. 
Spacing w4 which can be set It forms so that it may be set to 1 9mm, and it is 4th block B4. Spacing 
w4 which can be set It forms so that it may be set to 18mm, and it is 5th block B5. Spacing w4 
which can be set It forms so that it may be set to 17mm. 

[0242] Therefore, spacing w4 of each block [ to a near end face ] in every block with which the light 
source 26 is not arranged along the 1 st direction in transparent material 24a with the gestalt of this 
operation from the end face by the side of the light source 26 It decreases by every 1mm. That is it 
follows on keeping away from the light source 26, and every 100 sets of a flat part 21 and a ramp 
22, the sum (sum w3 of the width of face w1 of a flat part 21 and the width of face w2 of a ramp 22) 
of the pitch of a flat part 21 and the pitch of a ramp 22 is formed so that it may decrease by 10 
micrometer (1/1 00mm) every. In addition, in drawin g 38 (a) thru/or (c), it is not illustrating about 
reduction of the pitch of the flat part 21 after [ expedient ] explaining, and a ramp 22. 
[0243] In the above-mentioned transparent material 24a, the above-mentioned ramp 22 acts mainly 
as the minute light source section which is the field which turns the light from the light source 26 to 
an interface 28, and is reflected. On the other hand, a flat part 21 acts as a field which makes this 
reflected light penetrate to an observer side, mainly when the illumination light from front light 20a 
has returned from liquid crystal cell 10a as the reflected light. About an operation of these each 
part, it is the same as that of the gestalt 1 of said operation. 

[0244] furthermore, transparent material 24a in the above-mentioned front light 20a — this stair- 
like configuration — in addition, 1 set per 100 sets of pitches of a flat part 21 and a ramp 22 — for 
example, it makes 10 micrometers small at a time, i.e., it has the configuration which follows the 
pitch of a stairway on keeping away from the light source 26, and makes it small. Therefore, as 
shown in drawing 40 (a), the number per unit area of a ramp 22 will follow on keeping away from the 
light source 26, and will increase. 

[0245] Brightness will improve from the light source 26 as the location where reflective mold liquid 
crystal cell 10a which is the illuminated object illuminated by front light 20a plane-of-incidence 25 
since the number per unit area of a ramp 22 was followed on keeping away from the light source 26 
and the incident light carried out is increasing it, although reflected by the ramp 22 which acts as 
the minute light source section keeps away from the light source 26. Usually, since brightness tends 
to fall so that it is a location distant from the light source 26, if it is the configuration of transparent 
material 24a of the gestalt of this operation, in an interface 28 (1st outgoing radiation side), phase 
murder and the light from the light source 26 can be efficiently led to the whole illuminated object 
for the fall of the brightness by keeping away from the light source 26 by whenever [ angle-of- 
elevation ]. Consequently, the thing luminance distribution by the side of the interface 28 which is 
an interface by the side of an illuminated object (1st outgoing radiation side) can be equalized. 
[0246] On the other hand, in the conventional front light 1 20 with which the transparent material 
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124 as shown in drawing_40 (b) is formed in wedge-action-die plate-like r the incident light which 
carried out incidence to plane of incidence 125 from the light source 26 will be reflected according 
to an interface 123 as it is. So, the brightness in the 1st outgoing radiation side (a front light 120 
interface 128) falls, so that it keeps away from the light source 26. 

[0247] Furthermore, as shown in drawing 41 , compared with the graph F which shows the luminance 
distribution of the conventional front light 120, as for the distribution condition of the brightness in 
the 1st outgoing radiation side, the direction of the graph E which shows the luminance distribution 
of front light 20a of the gestalt of this operation serves as abbreviation regularity also in the 
location where the distance from the light source 26 is large. Therefore, it turns out that the 
direction of front light 20a of the gestalt of this operation is excellent in the homogeneity of the 
luminance distribution in the 1st outgoing radiation side (interface 28). 

[0248] Moreover, in transparent material 24a of the above-mentioned configuration, since the pitch 
of a stairway is 0.21mm, the pitch of a black matrix and the pitch of the slot of the above- 
mentioned ramp 22 which are formed in the perimeter of the pixel of reflective mold liquid crystal 
cell 10a corresponding to transparent material 24a will shift. Consequently, since generating of the 
Moire fringe by interference with a black matrix and a ramp 22 can be controlled, the display grace 
of the reflective mold LCD obtained can be raised. In addition, about this point, it mentions later. 
[0249] When the result about the outgoing radiation include-angle property of the above-mentioned 
transparent material 24a is shown, with the graph G by the side of the reflective mold LCD which is 
an illuminated object as shown in drawing 42 (interface 28 side), light-receiving angles are 2,000 
cd/m2 with a peak of for -10 to -5 degrees. Brightness is rising to reaching extent. On the other 
hand, when a light-receiving angle is -60 degrees in the graph H by the side of an observer 
(interface 23 side), they are a maximum of 500 cd/m2. At about 0 degree which is the include angle 
which observes the reflective mold LCD with extent used as brightness, brightness is 100 cd/m2. It 
has become the following. 

[0250] thus, the light from the light source 26 arranged at the end face of transparent material 24a 
the illuminated object (reflective mold LCD) from an interface 28 — receiving — abbreviation — 
outgoing radiation can be carried out at a perpendicular include angle. There is almost no leakage of 
light in the observer side who is an interface 23 side, and the light from the light source 26 can be 
efficiently led to an illuminated object by whenever [ angle-of-elevation ] at coincidence. 
[0251] In addition, with the gestalt of this operation, although fluorescence tubing is used as the 
light source 26, as the light source 26, it is not limited to this, and LED (light emitting diode), an EL 
element, or a tungsten lamp can be used. 

[0252] Next, although this liquid crystal cell 10a is the same as that of the liquid crystal cell 10 of 
the gestalt 1 of said operation as a fundamental configuration as shown in drawin g 37 if liquid crystal 
cell 10a is explained, the points which form reflecting plate 17a in liquid crystal cell 10a differ. 
[0253] This liquid crystal cell 10a is a configuration which pinched the liquid crystal layer 12 by 
electrode substrate 11a and 1 1c of a pair, and equips with the phase contrast plate 49 and the 
polarizing plate 18 further the electrode substrate 11a side which is a screen side, as shown also in 
drawing_43 . In addition, although it has one sheet in d rawing 43 , the phase contrast plate 49 (not 
shown to dj^wmg_37 ) may be two or more sheets, and it is not necessary to have it. 
[0254] A color filter 38 is formed on glass substrate 14a which has light transmission nature, 
transparent electrode 15a (scanning line) is prepared on it, liquid crystal orientation film 16a is 
formed, and the above-mentioned electrode substrate 1 la has become so that this transparent 
electrode 15a may be covered. In addition, an insulator layer etc. may be formed to electrode 
substrate 11a if needed. In addition, the color filter 38 is not illustrated to drawing 37 . 
[0255] On the other hand, an insulator layer 19 is formed on glass substrate 14b, reflector 
(reflecting plate) 17a is further formed on it, liquid crystal orientation film 16b is formed, and 
electrode substrate 1 1c has become so that this reflector 17a may be covered. Two or more 
concave heights are formed in the front face of the above-mentioned insulator layer 19, and two or 
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more concave heights are formed also in the front face of reflector 1 7a which has covered this 
insulator layer 1 9. 

[0256] The above-mentioned reflector 17a serves both as the liquid crystal drive electrode and 
reflecting plate which drive the liquid crystal layer 12. As this reflector 17a, the aluminum (aluminum) 
reflector which was excellent in the reflection property is used. Moreover, the above-mentioned 
insulator layer 19 is formed in the organic resist and the contact hole and concave heights in this 
insulator layer 19 are formed by the photolithography mentioned later. The quality of the material, 
the formation approach, etc. of of above-mentioned glass substrate 14aand14b, transparent 
electrode 15aand15b, and liquid crystal orientation film 16a and 16b are the same as that of the 
gestalt 1 of said operation. 

[0257] The formation approach of the above-mentioned electrode substrate 11c is explained in 
more detail based on dr awin g 44 (a) - (e). First, as shown in drawing 44 (a), an insulator layer 1 9 is 
formed in applying and calcinating an organic resist on glass substrate 14b on the whole surface. 
Then, as shown in drawing 44 (b), ultraviolet-rays 30a is irradiated through a mask 30 at an insulator 
layer 19. As the exposure section of ultraviolet-rays 30a in an insulator layer 19 is removed and it is 
shown in ±ajving 44 (c) by this, the irradiated section of ultraviolet-rays 30a is formed in a 
predetermined pattern. 

[0258] next, the thing heat-treated and calcinated at 180 degrees to the insulator layer 19 formed in 
the predetermined pattern as shown in drawing 44 (d) — an organic resist — heat — who is made 
to be generated this heat — concave heights 19a is formed by whom. 

[0259] Finally, as shown in drawjng_44 ( e ), vacuum deposition of the aluminum (aluminum) is carried 
out so that this concave heights 19a may be covered. Reflector 17a by which concave heights were 
formed in the front face along with concave heights 19a of this is formed. In addition, although the 
insulator layer 1 9 is formed as concave heights 1 9a used as a predetermined pattern in drawing 44 
(a) - drawing 44 (e), as shown in drawing 37 or drawing 43 , you may be the configuration that 
concave heights are formed only in the front face of an insulator layer 19. 

[0260] Thus, electrode substrate 11c and the above-mentioned electrode substrate 11a which are 
obtained are arranged so that the direction of rubbing processing may become anti-parallel, and are 
stuck using adhesives so that mutual liquid crystal orientation film 16a and 16b may counter. 
Moreover, between electrode substrate 1 1a and 1 1c, in order to make into homogeneity spacing of 
the opening formed of this electrode substrate 11a and 11c, the glass bead spacer (not shown) with 
a particle size of 4.5 micrometers is sprinkled beforehand. And the liquid crystal layer 12 is formed in 
this opening by introducing liquid crystal by the vacuum deairing. In addition, the ingredient of the 
liquid crystal layer 12 is the same as that of the gestalt 1 of said operation. 
[0261] Although reflective mold liquid crystal cell 10a of the gestalt of this operation is 
manufactured as mentioned above, since it is the same as that of the reflective mold liquid crystal 
cell 10 in the gestalt 1 of said operation, a production process, manufacture conditions, etc. other 
than the above-mentioned explanation are omitted. 

[0262] By forming irregularly, the pattern (namely, pattern of concave heights 19a of an insulator 
layer 19) of the concave heights currently formed on reflector 17a in the above-mentioned 
electrode substrate 1 1c is formed so that diffuse reflection of the incident light which carries out 
incidence to reflective mold liquid crystal cell 10a may be carried out in the specific direction. 
[0263] As for the concave heights in the above-mentioned insulator layer 1 9, it is desirable that the 
difference of the top-most vertices of heights and the base of a crevice is within the limits of 0.1 
micrometers thru/or 2 micrometers. If the difference of the top-most vertices of heights and the 
base of a crevice in concave heights is this within the limits, incident light can be diffused without 
affecting the orientation of a liquid crystal molecule, and the eel thickness of a liquid crystal cell. 
[0264] Thus, the reflection property of the formed above-mentioned reflector 17a is explained 
based on drawing, 45 about the case where it compares with the reflection property of the standard 
white plate (MGO) in which the almost same diffuse reflection property as paper is shown. Above 
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MGO(s) (and paper etc.) shows the reflection property which shows isotropy as the graph M of a 
drawing destructive line shows. On the other hand, the above-mentioned reflector 17a (MRS) has 
the diffuse reflection property which shows directivity in the include angle of **30 degrees as the 
graph N of a drawing solid line shows. 

[0265] It becomes observable [ an image ] even if light carries out incidence from other than the 
direction of specular reflection to reflective mold liquid crystal cell 10a equipped with such reflector 
17a. In addition, as for the reflection property of the above-mentioned reflector 17a, it is possible by 
not being limited to a property as shown in drawing 45 , and changing the design of reflector 17a 
suitably to make it correspond to the property according to the class of device by which the 
reflective mold LCD is used. 

[0266] Moreover, since the above-mentioned reflector 17a is formed so that the liquid crystal layer 
12 in reflective mold liquid crystal cell 10a may be adjoined, it can cancel generating of the parallax 
by glass substrate 14b as compared with the case where the reflecting plate is formed in the tooth- 
back side (field of the side which counters the field of the side which touches transparent material 
24a) of reflective mold liquid crystal cell 10a. Therefore, double projection of an image can be 
controlled in the reflective mold LCD obtained. Moreover, the configuration of reflective mold liquid 
crystal cell 10a can also be simplified. 

[0267] In addition, as shown in drawing 37 and drawin g 43 , reflector 17a in the gestalt of this 
operation may be in polarization mode in which the display mode of reflective mold liquid crystal cell 
10a is equipped with the polarizing plate 18, and as shown in drawing 46 , it may be the reflective 
mold liquid crystal cell in guest host mode (with no polarizing plate). In addition, since the 
fundamental configuration is almost the same as that of reflective mold liquid crystal cell 10a about 
this reflective mold liquid crystal cell, it omits about detailed explanation. 

[0268] Next, explanation of the pixel structure arranged at the above-mentioned liquid crystal cell 
10a forms two or more signal-line 55 — in the direction in which the above-mentioned reflective 
mold liquid crystal cell 10a intersects perpendicularly in the direction in which two or more 
scanning-line 54 — is formed in along with the longitudinal direction of this reflective mold liquid 
crystal cell 10a, and this scanning-line 54 — is formed, as shown in drawing 47 . And two or more 
pixel 56 is formed so that it may correspond to the pattern of the shape of this scanning-line 54 

and a grid formed of signal-line 55 — . 
[0269] One pixel 56 consists of pixel electrode 56a corresponding to three color filters of (Red R), 
green (G), and blue (B). These pixel electrode 56a is arranged in order of R-G-B along the direction 
in which scanning-line 54 — is formed. 

[0270] As a configuration of the above-mentioned reflective mold liquid crystal cell 10a, it has 
Yn=640 become the Xm=240 signal line more than 55 with the gestalt of this operation diagonal 6.5 
mold size (vertical WL =58mm, horizontal LL =1 54.5mm) and the scanning line more than 54. 
Moreover, it is pitch PL =0.24mm (R, G, B) of the pixel 56 arranged at reflective mold liquid crystal 
cell 10a. It is formed so that the black matrix (it abbreviates to BM hereafter) of above-mentioned 
pixel 56 — which is not illustrated on the outskirts may serve as width of face of 8 micrometers. 
[0271] It has come to combine reflective mold liquid crystal cell 10a and front light 20a which were 
mentioned above in the reflective mold LCD concerning the gestalt of this operation. Here, in front 
light 20a, the pitch of the flat part 21 of transparent material 24a and a ramp 22 is smaller than the 
pitch of scanning-line 54 — i.e., BM, by 0.21mm, as mentioned above. Therefore, the pitch of BM 
and the pitch of the slot of the above-mentioned ramp 22 in the above-mentioned reflective mold 
liquid crystal cell 10a can be shifted. If each [ these ] pitch shifts, generating of the Moire fringe by 
interference with BM and a ramp 22 can be controlled. Therefore, the display grace of the reflective 
mold LCD obtained can be raised. 

[0272] With the configuration of transparent material 24a mentioned above, although the pitch of a 
flat part 21 and a ramp 22 is smaller [ scanning-line 54 — ] than a pitch, scanning-line 54 — is 
larger than a pitch, and the above-mentioned pitch may be carried out. Namely, in order to control 
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generating of a Moire fringe, the pitch of the slot of a ramp 22 and the pitch of BM have just shifted. 

[0273] Here, it is the width of face wl of a flat part 21. Width of face w2 of a ramp 22 Sum w3 It 
considers as the pitch of the slot of a ramp 22. Moreover, for becoming parallel to the slot of a ramp 
22, although .t is formed so that scanning-line 54 — and signal-line 55— may be covered since it is 
scann.ng-l.ne 54 — , scanning-line 54 — is [ Above BM ] a pitch P1. It considers as the pitch of BM. 

[0274] In order for the pitch of the slot of the above-mentioned ramp 22 and the pitch of BM to 
shift Above w3 P1 Although what is necessary is just in a conflicting condition (w3 !=P1). it is this 
w3. PI As relation w3 P1 It is larger width of face than twice, or (w3 >2P1) is w3. PI Especially the 
thing that it is width of face smaller than one half (w3 <1/2P1) is desirable 

[0275] Above w3 P1 Although the pitch of the slot of a ramp 22 and the pitch of BM shifted when 
separating from the range of the above [ relation ], when it judges optically, it is possible to consider 
that it is in agreement in general. Therefore, since it becomes impossible to control generating of a 
Moire fringe effectively, it is not desirable. 

[0276] In addition, width of face w1 of the flat part 21 in the gestalt of this operation Width of face 
w2 of a ramp 22 These [ wl ] w2 What is necessary is not to limit the include angle of the sum w3 
and a ramp 22 etc. to the above-mentioned numeric value, and just to form it according to the pixel 
structure of reflective mold liquid crystal cell 10a used. 

[0277] Moreover, although it corresponds in the direction (the 1st direction) which keeps away from 
the light source 26 by decreasing the pitch of a flat part 21 with the gestalt of this operation in 
order to equalize luminance distribution, the sum of the pitch of a flat part 21 and a ramp 22 may be 
decreased by changing the include angle of a ramp 22 instead of a pitch. For example, while making 
a flat part 21 small, the sum of the pitch of a flat part 21 and a ramp 22 can be made small by 
making the include angle alpha of a flat part 21 and a ramp 22 to make small in the direction (the 1st 
direction) which keeps away from the light source 26. Even in this case, since the outgoing radiation 
of the penetrat.on light can be efficiently carried out in the direction (the 1st direction) which keeps 
away from the light source 26 to a ramp 22, luminance distribution can be equalized. 
[0278] Furthermore, the reflective mold LCD concerning the gestalt of this operation is the 
configuration that the antireflection film as the 2nd transparent material is arranged between this 
front light 20a and reflective mold liquid crystal cell 10a in addition to front light 20a of the above- 
mentioned configuration, and reflective mold liquid crystal cell 10a of the above-mentioned 
configuration. 

[0279] In the above-mentioned reflective mold LCD. explanation of this antireflection film pastes up 
the ac.d-res.st.ng film 13 as the above-mentioned antireflection film on the interface (1st outgoing 
radiation side) of the polarizing plate 18 arranged at reflective mold liquid crystal cell 10a and 
transparent material 24a, as shown in drawin g 37 . 

[0280] With the gestalt of this operation, the acid-resisting film (trade name: TAC-HC/AR) by 
NITTO DENKO CORP. is used for this acid-resisting film 13. This acid-resisting film 13 serves as 
multilayer-structure film which has the configuration of four layers. A triacetyl cellulose (TAC) film 
is used as a base material layer, and, specifically, it is MgF2 as the 1st layer on it. It is CeF3 as a 
layer and the 2nd layer. Ti02 as a layer and the 3rd layer It is MgF2 as a layer and the 4th layer. It 
is the acid-resisting film 13 which formed the layer, respectively. 

[0281] The above-mentioned TAC film has become 100 micrometers in thickness by refractive- 
index nt -1.51. Moreover. MgF2 of the 1st layer A layer is the thickness of about 100nm, and CeF3 
of the 2nd layer at refractive-index nm =1.38. A layer is the thickness of about 120nm and Ti02 of 
the 3rd layer at refractive-index nC =2.30. A layer is the thickness of about 1 20nm, and MgF2 of the 
4th layer at refractive-index nti=1.63. The layer has become about 100nm in thickness with the 
refractive index n= 1.38. These 1st layer thru/or the 4th layer are formed by the vacuum deposition 
method one by one on the TAC film of a base material layer. 
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[0282] Furthermore, refractive index n2 of the acrylic material used for transparent material 24a in 
the case of adhesion with front light 20a Refractive index nl of abbreviation identitas The layer of 
the acrylic adhesives which it has is formed. Therefore, while being able to improve the acid- 
resisting effectiveness, without changing mostly the I/O conditions of the light in transparent 
material 24a. generating of the nonuniformity of luminance distribution and a rainbow-colored 
spectrum can also be prevented. 

[0283] In addition, the TAC film of the 1st above-mentioned layer may carry out the direct 
lam.nat.ng of the 2nd layer thru/or the 4th layer to transparent material 24a not except for a 
configuration .nd.spensable as a configuration of the acid-resisting film 13 but except for the 1st 
rnoa^ "™ ever - there is a Possibility that a manufacturing cost may rise a little, in this case 
L0284J The ac.d-res.sting film 13 of the above-mentioned multilayer-structure film has composition 
used as lambda/4-lambda/2-lambda/4-lambda/4 wavelength plate to incident light with a 
wavelength of lambda= 550nm. Therefore, this acid-resisting film 13 can act as an acid-resisting film 
13 in an extensive wavelength band. 

[0285] In transparent material 24a mentioned above, the ramp 22 currently formed in the front face 
(interface 23) of this transparent material 24a will function as the minute light source section to 
reflective mo d liquid crystal cell 10a. Therefore, although light will be irradiated from a ramp 22 to 
reflective mold l.quid crystal cell 10a, in the interface 28 which is the interface of transparent 

T Tl r r ! fle / tlVe m °' d ' iquid CrVStal Ce " 10a ' i e ' the field which counters an interface 23 

S 4 * of the l] Z ht from a ram P 22 is reflected, and it becomes the reflected light 
L0286J Of generating of this reflected light, a reflected image will be formed in an interface 23 side 
from an interface 28. Therefore, this reflected image and the image in the above-mentioned ramp 22 
will interfere or diffract mutually, it will see from an observer, and the nonuniformity and the 
rainbow colored spectrum of luminance distribution will arise on the front face of the reflective mold 

[0287] However in the reflective mold LCD concerning the gestalt of this operation, generating of 
the reflected light which the incident light from a ramp 22 is reflected by the interface 28 and is 
produced since the above-mentioned antireflection film (acid-resisting film 13) is arranged between 
reflective mold liquid crystal cell 10a and front light 20a (i.e., the interface 28 side of transparent 
material 24a) can be controlled. 

[0288] So, interference or diffraction of the image in the ramp 22 which acts as the minute light 
source section, and the reflected image reflected by the interface 28 side can be prevented 
Iherefore, generating of the nonuniformity of the luminance distribution on the display observed in 
?r?oSo? e »r'u er S r de L (interface 23 side > a "<* a rainbow-colored spectrum can be prevented. 
L0289J It has [ the direction of the graph C in the case of arranging the acid-resisting film 13 ] 
nonuniformity in luminance distribution and is more fixed than the graph D when not arranging the 
acid resisting film 13 as it is shown in drawing 48 , when the luminance distribution of the display in 
the reflective mold LCD of the gestalt of this operation is compared about the case where it does 
not arrange with the case where this acid-resisting film 13 is arranged, and it turns out that the 
brightness itself is improving. 

[0290] Moreover, since what is marketed can be used for the acid-resisting film 13 of the above- 
mentioned configuration as it is. it can control the rise of the manufacturing cost of front light 20a 
Therefore, the reflective mold LCD equipped with cheap front light 20a and this cheap can be 
obtained. 

[0291] Furthermore, refractive index n2 of transparent material 24a which is the 1st transparent 
material Almost equal refractive index n1 Since the above-mentioned acid-resisting film 13 is 
pasted up with the adhesives which it has, the acid-resisting effectiveness can be improved without 
changing mostly the I/O conditions of the light in transparent material 24a. 

[0292] In addition, about the configuration and the quality of the material of the above-mentioned 
acid resisting film 13, it is not limited to an above-mentioned configuration and the above- 
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mentioned quality of the material. For example, you may become the configuration of lambda/4- 
lambda/2Hambda/2-Iambda/2-lambda/4 as a configuration of a wavelength plate. By considering as 
the configuration of such a wavelength plate, the acid-resisting effectiveness is acquired in a still 
larger wavelength band. Moreover, you may be the acid-resisting film of the monolayer configuration 
of lambda/4 wavelength plate. However, there is a possibility that the wavelength band where the 
acid-resisting effectiveness is acquired may become narrow in this case. 

[0293] As mentioned above, the amount of reflected lights reflected by the above-mentioned ramp 
22 can be made to increase in the direction which keeps away from the light source conventionally 
by forming so that it may be accompanied by the pitch of the flat part 21 and ramp 22 which are 
formed in the front face (interface 23) of transparent material 24a toward the direction (the 1st 
direction) which keeps away from the light source 26 and may become small. Therefore, the 
luminance distribution in the interface 23 (1st outgoing radiation side) of transparent material 24a 
can be equalized. 

[0294] Moreover, generating of a Moire fringe produced for interference of the light by BM of pixel 
56 currently formed in the perimeter and the slot of the above-mentioned ramp 22 can be 
controlled by forming smaller than the pitch of reflective mold liquid crystal cell 10a the pitch of the 
flat part 21 and ramp 22 which were formed in the interface 23 of transparent material 24a in front 
light 20a. Therefore, degradation of the display grace of the reflective mold LCD can be prevented. 
[0295] Furthermore, generating of the nonuniformity of luminance distribution and a rainbow-colored 
spectrum in the interface 23 of transparent material 24a can be prevented by preparing an 
antireflection film (acid-resisting film 13) between reflective mold liquid crystal cell 10a and front 
light 20a. Therefore, it is more bright and the high reflective liquid crystal LCD with more high 
display grace can be obtained. 

[0296] In addition, incident light is diffused by forming concave heights in reflector 17a in reflective 
mold liquid crystal cell 10a, without affecting the orientation and eel thickness of a liquid crystal 
molecule. Therefore, it becomes observable [ an image ] even if light carries out incidence to 
reflective mold liquid crystal cell 10a from other than the direction of specular reflection. 
[0297] [Gestalt 12 of operation] It will be as follows if the operation gestalt of further others of this 
invention is explained based on drawing 49 and drawing 50 . In addition, the same sign is appended 
to the configuration explained with the above mentioned gestalt of each operation, and the 
configuration which has the same function, and the explanation is omitted. 

[0298] Although the fundamental configuration is the same as that of the gestalt 2 of said operation 
as the reflective mold LCD of the gestalt of this operation is shown in drawing 49 , the points which 
arrange the acid-resisting film (antireflection film) 13 which is the 3rd transparent material (optical 
means) between the reflective mold liquid crystal cell 10 and the front light system 51 differ. 
[0299] The above-mentioned acid-resisting film 13 is the same as that of what was used with the 
gestalt 1 of said operation. In addition, about explanation of the acid-resisting film 13, the reflective 
mold liquid crystal cell 10, and the front light system 51, since it is carrying out in the gestalten 2 
and 1 1 of said operation, it omits. 

[0300] In addition to the transparent material 40 which is the transparent material 24 and the 2nd 
transparent material which are the 1st transparent material, with the gestalt of this operation, the 
above-mentioned acid-resisting film 13 is functioning as the 3rd transparent material. 
[0301] When this acid-resisting film 13 is not formed, it is reflected about 4% on the base (the 2nd 
front face) 42 of the 2nd transparent material 40, and the light from the ramp 22 currently formed in 
the interface 23 (1st outgoing radiation side) of the 1st transparent material 24 turns into the 
reflected light. It will interfere in the image of the ramp 22 formed of this reflected light, and the 
ramp 22 in the above-mentioned transparent material 24 mutually, consequently the nonuniformity 
of luminance distribution will produce them in the interface 28 (2nd outgoing radiation side) of a 
transparent material 24. 

[0302] So, in the reflective mold LCD concerning the gestalt of this operation, the same acid- 
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resisting film 13 as the thing in the gestalt 1 1 of said operation is arranged between the base 42 of 
the 2nd transparent material 40, and the field by the side of the screen of the reflective mold liquid 
crystal cell 10. By arrangement of this acid-resisting film 13, generating of the above-mentioned 
reflected light can be controlled effectively. So, the nonuniformity of the luminance distribution in an 
interface 28 can be controlled, and the reflective mold LCD which gives a high-definition indication 
realizable can be realized. 

[0303] If the case where the above-mentioned acid-resisting film 13 has been arranged in the 
reflective mold LCD is compared with the case where it has not arranged, as shown in drawing 50 
(a) - (b) It compares with drawing 50 (b) which shows the luminance distribution when having not 
arranged. The direction of drawing 50 (a) which shows the luminance distribution in the case of 
having arranged the above-mentioned acid-resisting film 13 has [ the pitch p of the peak of 
brightness ] the gently-sloping peak of brightness to an almost equal top over the base 42 whole of 
the 2nd transparent material 40, and the nonuniformity of luminance distribution has decreased. So, 
it turns out that the condition of luminance distribution is improving. In addition, in the gestalt 2 of 
said operation, since it is explaining based on drawing 1 0 , the Measuring condition at this time is 
omitted. 

[0304] Moreover, the above-mentioned acid-resisting film 13 is the refractive index n3 of the 2nd 
transparent material 40. Almost equal refractive index n4 The above-mentioned acid-resisting film 
13 is pasted up with adhesives. Therefore, the acid-resisting effectiveness can be improved, without 
changing mostly the I/O conditions of the light in the 2nd transparent material 40. 
[0305] Furthermore, since what is marketed can be used as it is as an acid-resisting film 13 of the 
above-mentioned configuration, the rise of the manufacturing cost of the front light system 51 can 
be controlled. Therefore, the reflective mold LCD equipped with the cheap front light system 51 and 
this cheap can be obtained. 
[0306] 

[Effect of the Invention] As mentioned above, the front lighting system concerning invention 
according to claim 1 The plane of incidence to which a transparent material carries out incidence of 
the light from the light source, and the 1st outgoing radiation side which carries out outgoing 
radiation of the light towards an illuminated object, The ramp which counters the outgoing radiation 
side of the above 1st and is equipped with the 2nd outgoing radiation side which carries out outgoing 
radiation of the reflected light from an illuminated object, and the outgoing radiation side of the 
above 2nd mainly turns the light from the light source to the 1st outgoing radiation side, and 
reflects, It is the configuration currently formed stair-like that the flat part which mainly penetrates 
the reflected light from an illuminated object has been arranged by turns. 

[0307] It irradiates without futility to an illuminated object, without the component of the light which 
advances in parallel with a flat part by this leaking out of a transparent material. Therefore, as 
compared with the conventional configuration which has the transparent material formed in 
abbreviation plate-like, the use effectiveness of light source light improves and the effectiveness 
that a brighter front lighting system is realized is done so. 

[0308] The front lighting system concerning invention according to claim 2 is the configuration 
further equipped with the 2nd transparent material which equalizes the luminance distribution of the 
outgoing radiation light from the outgoing radiation side of the above 1st, when the above-mentioned 
transparent material is made into the 1st transparent material. 

[0309] Thereby, the luminance distribution of the outgoing radiation light to an illuminated object is 
equalized. Consequently, the effectiveness that the front lighting system which functions as the 
surface light source without brightness unevenness can be offered is done so. 

[0310] The 1st front face where, as for the front lighting system concerning invention according to 
claim 3, the 2nd transparent material counters the 1st outgoing radiation side of the 1st transparent 
material, While having the 2nd front face which carries out outgoing radiation of the light which 
countered the 1st front face of the above and carried out incidence through the 1st front face of 
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the above from the 1st transparent material to an illuminated object The 1st front face of the above 
and the 2nd front face are the configurations formed so that the distance from each ramp in the 2nd 
outgoing radiation side of the 1st transparent material to the 2nd front face of the above might 
become abbreviation homogeneity. 

[031 1] Since the distance to the 2nd front face of the 2nd transparent material which turns into an 
outgoing radiation side from each of the ramp of the 2nd outgoing radiation side which the light from 
the light source reflects in the 1st transparent material to an illuminated object by this is equalized 
the luminance distribution of the outgoing radiation light from the 2nd front face of the above is 
equalized. Consequently, the effectiveness that the front lighting system which functions as the 
surface light source without brightness unevenness is realized is done so. 

[0312] The front lighting system concerning invention according to claim 4 is a configuration with 
almost equal refractive index of the 1st transparent material and refractive index of the 2nd 
transparent material. 

[0313] By this, the light reflected by the ramp of the 2nd slant face in the 1st transparent material 
will carry out outgoing radiation toward an illuminated object at an include angle as it is. 
Consequently, it is not necessary to take into consideration change of the locus of the light by the 
refraction at the time of the incidence to the 2nd transparent material, or the outgoing radiation 
from the 2nd transparent material, and the effectiveness that a design becomes easy is done so. 
[0314] The front lighting system concerning invention according to claim 5 is the configuration that 
the 1st transparent material and 2nd transparent material were formed in one. 
[0315] This does so the effectiveness that a production process is simplified. 
[0316] The front lighting system concerning invention according to claim 6 is a configuration 
equipped with the optical means which controls that the light from the 2nd outgoing radiation side in 
the 1st transparent material is reflected in the 2nd front face in the 2nd transparent material on this 
2nd front face as the 3rd transparent material. 

[0317] Generating of the reflected light which it is reflected on the 2nd front face and the incident 
light from the ramp of the 1 st transparent material produces by this can be controlled. So, 
interference or diffraction of the image in a ramp and the reflected image by the reflected light can 
be prevented. Consequently, the effectiveness that generating of the nonuniformity of the luminance 
distribution on a display and a rainbow-colored spectrum can be prevented is done so. 
[0318] The front lighting system concerning invention of claim 7 is the configuration that the above- 
mentioned optical means is an antireflection film. 

[0319] Thereby, since a commercial antireflection film can be used, the effectiveness that the rise 
of the manufacturing cost of a front lighting system can be controlled is done so. 
[0320] The front lighting system concerning invention of claim 8 is a configuration pasted up with 
the 2nd transparent material with the adhesives which have a refractive index with the above- 
mentioned optical means almost equal to the refractive index which the 2nd transparent material of 
the above has. 

[0321] Thereby, the effectiveness which can improve the acid-resisting effectiveness is done so. 
without changing mostly the I/O conditions of the light in the 2nd transparent material. 
[0322] The front lighting system concerning invention according to claim 9 is a configuration which 
is the light-scattering object over which the 2nd transparent material scatters the outgoing radiation 
light from the 1st outgoing radiation side in the 1st transparent material. 

[0323] Thereby, the outgoing radiation light from the 1st transparent material is scattered about, 
and the luminance distribution of the outgoing radiation light to an illuminated object is equalized 
Consequently, the effectiveness that a front lighting system without brightness unevenness can be 
offered is done so. 

[0324] The front lighting system concerning invention according to claim 10 is anisotropy scatterer 
scattered about only in the light in which the light-scattering object carried out incidence from the 
predetermined include-angle range, and a part of include-angle range [ at least ] as for which the 
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outgoing radiation light from the 1st transparent material carries out incidence to the 2nd 
transparent material is the configuration included in the above-mentioned predetermined include- 
angle range. 

[0325] While the outgoing radiation light from the 1st transparent material is scattered about 
without futility by this, it is prevented that the image of an illuminated object deteriorates by the 
unnecessary scattered light. Consequently, the use effectiveness of light improves further and the 
effectiveness that the front lighting system with which the clear image of an illuminated object is 
obtained can be offered is done so. 

[0326] The front lighting system concerning invention according to claim 1 1 is the configuration that 
a light-scattering object is a forward-scattering object. 

[0327] Since the backscattering of the light which carried out incidence disappears from the 1st 
transparent material by this, while the use effectiveness of light improves further, it is prevented 
that the image of an illuminated object deteriorates by the back scattered light. Consequently, the 
effectiveness that the front lighting system with which the clear image of an illuminated object is 
obtained can be offered is done so. 

[0328] It is the configuration which is the optical means which controls that the light from the 2nd 
outgoing radiation side [ in / in the 2nd transparent material of the above / the 1st transparent 
material ] reflects the front lighting system concerning invention according to claim 12 in respect of 
the 1st [ in this 1st transparent material ] outgoing radiation. 

[0329] Generating of the reflected light which it is reflected in respect of the 1st outgoing radiation, 
and the incident light from the ramp of the 1st transparent material produces by this can be 
controlled. So, interference or diffraction of the image in a ramp and the reflected image by the 
reflected light can be prevented. Consequently, the effectiveness that generating of the 
nonuniformity of the luminance distribution on a display and a rainbow-colored spectrum can be 
prevented is done so. 

[0330] The front lighting system concerning invention of claim 13 is the configuration that the 
above-mentioned optical means is an antireflection film. 

[0331] Thereby, since a commercial antireflection film can be used, the effectiveness that the rise 
of the manufacturing cost of a front lighting system can be controlled is done so. 
[0332] The front lighting system concerning invention of claim 14 is a configuration pasted up with 
the 1st transparent material with the adhesives which have a refractive index with the above- 
mentioned optical means almost equal to the refractive index which the 1st transparent material of 
the above has. 

[0333] Thereby, the effectiveness that the acid-resisting effectiveness can be improved is done so 
without changing mostly the I/O conditions of the light in the 1st transparent material. 
[0334] The front lighting system concerning invention according to claim 1 5 is the configuration that 
the bulking agent which mitigates the refractive-index difference in the optical interface which 
exists among these transparent materials between the 1 st transparent material and the 2nd 
transparent material was introduced. 

[0335] Thereby, attenuation of the light by reflection by the optical interface which exists between 
the 1st transparent material and the 2nd transparent material is controlled. Consequently, the use 
effectiveness of light source light improves further, and the effectiveness that a brighter front 
lighting system can be offered is done so. 

[0336] The front lighting system concerning invention given in claim 16 written is the configuration 
equipped with the optical control means which restricts the breadth of the light from the light 
source to the range whose component which carries out direct incidence to the 1st outgoing 
radiation side in the 1st transparent material is mostly lost from plane of incidence between the light 
source and plane of incidence. 

[0337] Since most components which carry out direct incidence to the 1st outgoing radiation side 
by this among the light which carries out incidence from plane of incidence to a transparent material 
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can be lost, the component which carries out incidence from the 1st outgoing radiation side by the 
comparatively big incident angle to the 2nd transparent material can be lessened. Consequently the 
use effectiveness of light can be improved further and the effectiveness that a bright front lighting 
system can be offered is done so. 

[0338] The front lighting system concerning invention according to claim 17 is the configuration that 
plane of incidence exists in the side face of a transparent material. 

[0339] Thereby, from an observer, since the light source does not have direct vanity, the direct light 
from the light source does not affect the image of an illuminated object. Consequently the 
effectiveness that the front lighting system with which a clear illuminated object image is acquired 
can be offered is done so. 

[0340] A front lighting system according to claim 18 is a configuration with total of the projection of 
the above-mentioned ramp to a flat surface perpendicular to the 1st outgoing radiation side almost 
equal to the projection of the plane of incidence to the above-mentioned flat surface in a 
configuration according to claim 1 1 . 

[0341] According to the above-mentioned configuration, all the components parallel to the 1st 
outgoing radiation side among the light which carried out incidence from the plane of incidence of a 
transparent material carry out incidence to a ramp, and it reflects in it towards the 1st outgoing 
radiation side. Thereby, the use effectiveness of light source light improves further, and the 
effectiveness that the front lighting system as the brighter surface light source can be offered is 
done so. 

[0342] The front lighting system concerning invention according to claim 1 9 is the configuration that 
plane of incidence and the outgoing radiation side of the above 1st make an obtuse angle and are 
allotted. 

[0343] The component which carries out direct incidence to the 1st outgoing radiation side by this 
among the light source light which carried out incidence from plane of incidence decreases. 
Consequently, the use effectiveness of light source light improves further, and the effectiveness 
that a brighter front lighting system can be offered is done so. 

[0344] The front lighting system concerning invention according to claim 20 is the configuration 
further equipped with a condensing means to carry out incidence of the light from the light source 
only to the above-mentioned plane of incidence. 

[0345] Thereby, loss of light source light can be lessened further. Consequently, the use 
effectiveness of light source light improves further, and the effectiveness that a bright front lighting 
system can be offered is done so. 

[0346] The total of the projection to the outgoing radiation side of the above 1 st of a ramp of the 
front lighting system concerning invention according to claim 21 is a configuration with an area 
smaller than total of the projection to the outgoing radiation side of the above 1 st of the above- 
mentioned flat part. 

[0347] Thereby, the area of the flat part which contributes mainly to the display of the image of an 
illuminated object increases seemingly. Consequently, the effectiveness that the front lighting 
system with which a bright clear image is obtained can be offered is done so. 

[0348] The above-mentioned flat part of the front lighting system concerning invention according to 
claim 22 is parallel to the outgoing radiation side of the above 1st. or it is the configuration of having 
whenever [ tilt-angle / of 10 degrees or less ] to the outgoing radiation side of the above 1 st 
[0349] Thereby, it does not have effect to the display grace of the image of an illuminated object 
but the effect.veness that the front lighting system with which a bright clear image is obtained can 
be offered is done so. 

[0350] The front lighting system concerning invention according to claim 23 is the refractive index 
of the external medium which touches n2 and the above-mentioned ramp in the refractive index of a 
transparent material nl When it carries out. the incident angle theta of the light which carries out 
incidence from the light source to a ramp is the configuration of satisfying the following inequality. 

file://C:\Documents and Settings\WilliamsT\My Documents\JPOEn\JP-A-H ] 0-3265 1 5.ht... 11/] 0/2006 



JP-A-H 10-3265 15 

i 



Page 44 of 70 



[0351] Theta> -arcsin (n1 / r>2) 

Thereby, the light from the light source does not leak from a ramp to an observer side, and the use 
effectiveness of light improves further. Consequently, the effectiveness that a bright front lighting 
system can be offered is done so. 

[0352] The front lighting system concerning invention according to claim 24 is the configuration that 
the reflective member in which light is reflected was prepared on the surface of the ramp. 
[0353] Thereby, the light from the light source does not leak from a ramp to an observer side, and 
the use effectiveness of light improves further. Consequently, the effectiveness that a bright front 
lighting system can be offered is done so. 

[0354] The front lighting system concerning invention according to claim 25 is the refractive index 
of the external medium which touches n2 and the above-mentioned ramp in the refractive index of a 
transparent material nl When it carries out, the incident angle theta of the light which carries out 
incidence from the light source to a ramp is the configuration of satisfying the following inequality 
[0355] Theta<arcsin (n1 / n2) 

It becomes possible to enlarge whenever [ tilt-angle / of the ramp to a flat part ] to the range 
where the incident angle theta of the light which carries out incidence from the light source to a 
ramp fills the above-mentioned inequality by this. Consequently, when it sees from [ of a flat part ] 
a normal, the ramp which does not contribute to the display of the image of an illuminated object 
becomes is hard to be checked by looking, and the effectiveness that improvement in the display 
grace of the image of an illuminated object can be aimed at is done so. 

[0356] The front lighting system concerning invention according to claim 26 is the configuration that 
the protection-from-light member was prepared in the front face of the above-mentioned reflective 
member. 

[0357] Thereby, an ambient light reflects by the reflective member and does not go into an 
observer's eyes. Consequently, the effectiveness that the front lighting system with which a clear 
illuminated object image is acquired can be offered is done so. 

[0358] The front lighting system concerning invention according to claim 27 is the configuration 
further equipped with a compensation means to arrange the direction of outgoing radiation of the 
outgoing radiation light from the flat part in the 2nd outgoing radiation side, and the outgoing 
radiation light from a ramp. 

[0359] Thereby, there are no blot and dotage of the image of an illuminated object, and the 
effectiveness of becoming possible to obtain a clear image is done so. 

[0360] The front lighting system concerning invention according to claim 28 While a compensation 
means is equipped with the 1st front face which counters the 2nd outgoing radiation side of a 
transparent material, and the 2nd front face which counters the 1st front face of the above the 1st 
front face of a compensation means — the ramp of the 2nd outgoing radiation side of a transparent 
material, and abbreviation — with an parallel inclined plane the flat part of the outgoing radiation 
side of the above 2nd, and abbreviation — it is the configuration which an parallel flat side is 
arranged by turns and carries out the complementation to the outgoing radiation side of the above 
2nd that it is formed stair-like and the 2nd front face of the above-mentioned compensation means 
is arranged at the 1st outgoing radiation side of a transparent material, and abbreviation parallel. 
[0361] Thereby, the direction of outgoing radiation of the light which carries out outgoing radiation 
from a flat part to an observer side, and the direction of outgoing radiation of the light which carries 
out outgoing radiation from a ramp to an observer side are arranged. Consequently, the 
effectiveness of becoming possible to obtain the clear image of an illuminated object is done so. 
[0362] The front lighting system concerning invention according to claim 29 has the refractive index 
from which the field as for which the outgoing radiation light from the ramp of the 2nd outgoing 
radiation side mainly carries out incidence, and the field the outgoing radiation light from the flat 
part of the 2nd outgoing radiation side mainly carries out [ a field ] incidence differ mutually in a 
compensation means. 
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[0363] Thereby, the direction of outgoing radiation of the light which carries out outgoing radiation 
from the flat part of the 2nd outgoing radiation side of a transparent material to an observer side, 
and the direction of outgoing radiation of the light which carries out outgoing radiation from a ramp 
to an observer side are arranged. Consequently, the effectiveness that the front lighting system with 
which a clear illuminated object image without a blot or dotage is acquired can be offered is done so. 

[0364] The front lighting system concerning invention according to claim 30 is the configuration that 
the diffraction component was prepared in the field as for which the outgoing radiation light from the 
ramp of the 2nd outgoing radiation side mainly carries out incidence, in a compensation means. 
[0365] Thereby, the direction of outgoing radiation of the light which carries out outgoing radiation 
from the flat part of the 2nd outgoing radiation side of a transparent material to an observer side, 
and the direction of outgoing radiation of the light which carries out outgoing radiation from a ramp 
to an observer side are arranged. Consequently, the effectiveness that the front lighting system with 
which a clear illuminated object image without a blot or dotage is acquired can be offered is done so. 

[0366] The front lighting system concerning invention according to claim 31 is the configuration that 
the protection-from-light member was prepared in the field as for which the outgoing radiation light 
from the ramp of the 2nd outgoing radiation side mainly carries out incidence, in a compensation 



means. 



[0367] As a result of [ this ] the light which carries out outgoing radiation to an observer side 
turning into only outgoing radiation light from a flat part from the 2nd outgoing radiation side of a 
transparent material by this, the effectiveness that the front lighting system with which a clear 
illuminated object image without a blot or dotage is acquired can be offered is done so. 
[0368] The front lighting system concerning invention according to claim 32 is the configuration 
further equipped with the optical control means which restricts the breadth of the light from the 
light source between the light source and plane of incidence. 

[0369] While the leakage light from a ramp decreases and the use effectiveness of light improves 
further by this, a blot and dotage of the image of an illuminated object are prevented. Consequently, 
the effectiveness that the front lighting system as the surface light source with which a bright and 
clear illuminated object image is acquired can be offered is done so. 

[0370] The front lighting system concerning invention according to claim 33 is the configuration that 
the incident angle of the light in which an optical control means carries out direct incidence from 
plane of incidence to the ramp of the 2nd outgoing radiation side restricts the breadth of the light 
from the light source to the range which becomes larger than a critical angle. 

[0371] While the leakage light from a ramp decreases and the use effectiveness of light improves 
further by this, a blot and dotage of the image of an illuminated object are prevented. Consequently, 
the effectiveness that the front lighting system as the surface light source with which a bright and ' 
clear illuminated object image is acquired can be offered is done so. 

[0372] the front face where, as for the front lighting system concerning invention according to claim 
34, a transparent material counters plane base and above-mentioned base, and the plane of 
incidence in which the light from the light source carries out incidence — having — the above- 
mentioned front face — a base — receiving — abbreviation — it is the configuration formed stair- 
like that the parallel flat part and the ramp which inclined in this direction to the above-mentioned 
flat part have been arranged by turns. 

[0373] Thereby, in the front lighting system of this invention, the component of the light which 
advances in parallel with a flat part does not leak out of a transparent material, and it reflects by 
the ramp, and irradiates to an illuminated object. So, the use effectiveness of light source light 
improves as compared with the conventional configuration which has the transparent material 
formed in abbreviation plate-like. Consequently, the effectiveness that a bright front lighting system 
is realized is done so. 
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[0374] The front lighting system concerning invention according to claim 35 is the configuration that 
the sum of the pitch of a flat part and the pitch of a ramp which are formed in the transparent 
material follows on keeping away from the above-mentioned plane of incidence, and is small. 
[0375] Thereby, phase murder and the light from the light source can be efficiently led to the whole 
illuminated object for the fall of the brightness of the illuminated object by keeping away from the 
light source by whenever [ angle-of-elevation ]. Consequently, the effectiveness that the luminance 
distribution in the front face of an illuminated object can be equalized is done so. 
[0376] The reflective mold liquid crystal display concerning invention according to claim 36 is the 
configuration that the front lighting system according to claim 1 has been arranged in the front face 
of the above-mentioned reflective mold liquid crystal device while being equipped with the reflective 
mold liquid crystal device which has a reflecting plate. 

[0377] While using it where a front lighting system is switched off when there is sufficient amount of 
ambient lights like the outdoors in the daytime by this, when sufficient amount of ambient lights is 
not obtained, a front lighting system can be turned on and used. Consequently, it is not concerned 
with a perimeter environment but the effectiveness that the reflective mold liquid crystal display 
which can realize an always bright high-definition display can be offered is done so. 
[0378] A reflective mold liquid crystal device is equipped with the scanning line, and the reflective 
mold liquid crystal display concerning invention according to claim 37 has the pitch of the above- 
mentioned scanning line, and the almost equal pitch of the flat part in the 2nd outgoing radiation 
side of a front lighting system, and is the configuration that the flat part has been arranged above 
the scanning line. 

[0379] Thereby, since the reflected light from the pixel field of a liquid crystal device carries out 
incidence without futility to a flat part, the use effectiveness of light improves further 
Consequently, the effectiveness that the reflective mold liquid crystal display which can realize a 
high-definition display can be offered is done so. 

[0380] A reflective mold liquid crystal display is equipped with the scanning line, and the reflective 
mold liquid crystal display concerning invention according to claim 38 is a configuration with the sum 
of the pitch of a flat part and the pitch of a ramp in the 2nd outgoing radiation side of a front lighting 
system smaller than the pitch of the above-mentioned scanning line. 

[0381] Thereby, since generating of the Moire fringe by interference with a black matrix and a ramp 
can be controlled, the effectiveness that the display grace of the reflective mold liquid crystal 
display obtained can be raised is done so. 

[0382] A reflective mold liquid crystal display is equipped with the scanning line, and the reflective 
mold liquid crystal display concerning invention according to claim 39 is a configuration with the 
larger sum of the pitch of a flat part and the pitch of a ramp in the 2nd outgoing radiation side of a 
front lighting system than the pitch of the above-mentioned scanning line. 

[0383] Thereby, since generating of the Moire fringe by interference with a black matrix and a ramp 
can be controlled, the effectiveness that the display grace of the reflective mold liquid crystal 
display obtained can be raised is done so. 

[0384] The reflective mold liquid crystal display concerning invention according to claim 40 is the 
configuration that the above-mentioned reflective mold liquid crystal device equips the front face 
with the reflecting plate which has concave heights. 

[0385] Thereby, incident light is diffused, without affecting the orientation of a liquid crystal 
molecule, and the eel thickness of a reflective mold liquid crystal device. Therefore, even if light 
carries out incidence from other than the direction of specular reflection, the effectiveness of 
becoming observable [ an image ] is done so. 

[0386] The above-mentioned reflecting plate is the reflector which served as the liquid crystal drive 
electrode for driving the liquid crystal layer of a reflective mold liquid crystal device, and the 
reflective mold liquid crystal display concerning invention according to claim 41 is a configuration 
which adjoins this liquid crystal layer and is prepared. 
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£ ■• Th J ereby ' eeneratmg of the parallax by the electrode substrate which constitutes a reflective 
mold liquid crystal device is cancelable. Therefore, double projection of an image can be controlled 
in the reflective mold liquid crystal display obtained. Moreover, the effectiveness that the 
?no n r o g i Urat '° n ° f 3 reflective mold lio - uid cr V stal display can be simplified is done so 
L0388J The reflective mold liquid crystal display concerning invention according to claim 42 is the 
configuration that the front lighting system was formed free [ closing motion ] to the reflective mold 
liquid crystal device. 

[0389] Thereby, when you do not need a front lighting system, the incidence of an ambient light is 
not barred by the front lighting system. Consequently, the effectiveness that the reflective mold 

rXni°7u Stal d,SP ' ay Which ° an reali2e an always bright dis P |a y can be of fered is done so 
[0390] The reflective mold liquid crystal display concerning invention according to claim 43 Are the 
reflective mold liquid crystal display which equipped with the front lighting system according to claim 
27 the front face of the reflective mold liquid crystal device which has a reflecting plate and while 
having flexibility to a predetermined pressure, the above-mentioned compensation means It is the 
configuration that the location detection means of the pair which detects the location where the 
pressure was applied was established, by contacting mutually each of the above-mentioned 
compensation means and the 2nd outgoing radiation side. 

[0391] Thereby, a front lighting system functions as the so-called touch panel. Consequently the 
effectiveness that the reflective mold liquid crystal display in which a pen input is possible can be 
ottered to the contents displayed on the liquid crystal device is done so 

[0392] The reflective mold liquid crystal display concerning invention according to claim 44 is the 
configuration that the pitch of the above-mentioned scanning line and the pitch of the above- 
mentioned transparent electrode were almost equal, and the transparent electrode has been 
arranged above the scanning line including the transparent electrode with which the reflective mold 
hqu.d crystal dev.ce was equipped with the scanning line, and the above-mentioned location 
detection means was formed in the flat part of the 2nd outgoing radiation side 

[0393] Thereby, the resolution of a touch panel and the resolution of a liquid crystal device become 
almost equal. Consequently, the sense of togetherness of the input image and display image at the 
time of inputting by the touch panel improves, and the effectiveness that the reflective mold liquid 
crystal display excellent in operability can be offered is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

iDrawmgJJ It is the sectional view showing the configuration of the reflective mold LCD concernine 
one gestalt of operation of this invention. 8 
[Drawing. 2] The configuration of the transparent material of the front light with which the above- 
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wherTtht ,t 1 w , J -equipped is shown, and the side elevation where the top view 
M ffl ^'^rawng (a) looked at the transparent material from the direction upper part of a normal 
the ntm^and th H f ?° -Serial from [ of'p'.ane' of incidence! 

secZ whic^ m W ;r, ng ^ J 6 , S ! Ct, ° nal V,eWS Wh,Ch CUt the ™terial " the cross 

section wh ch makes the long.tud.nal d.rection of the light source a normal 

iEkMwpLS] Th.s drawing (a) thru/or (c) are the explanatory views showing the behavior within the 
transparent matenal of the light from the light source 

pTatToT^e rUVc^e e mo1d a LCD ^ *' °' "** the 

3sse2£ oAtit:!^ sr of meas ~ for measuring the optica ' 

^^o^dt^tr^ Sh ° WS — ~* <* *• optica, reinforcement of the 
I^gn^a This drawing (a) is an explanatory view showing the relation between the outgoing 
rad at.cn light from a lum.nescence mold display, and an ambient light, and this drawing (b) is an 
explanatory view show.ng the relation between the outgoing radiation light from the above 
ment.oned reflect.ve mold LCD. and an ambient light. 

LtowingJ] It is the sectional view showing the configuration of the reflective mold LCD concerning 
other gestalten of operation of this invention. concerning 
[Dj^w|Qg_9] In the front light system with which the reflective mold LCD which shows this drawing 
a) to drawing .s equ.pped The sectional view and this drawing (b) showing that the distance from 
the ramp of a transparent material to the outgoing radiation side of the above-mentioned front ight 

fiefd w^ih t r mmg fie ' d iS Unif ° rm * " the S6Ctional View showin * ^e distance to t ne ght 

field which turns into an outgoing radiation side of a front light from a ramp in the front light with 
which the reflects mold LCD of the above mentioned operation gestalt is equipped for a 
comparison is not uniform. 

[DjiawingJO] This drawing (a) and (b) are the explanatory views showing the system of measurement 

d™9 (LTan; bT inanCe t dis r ibuti ° n * ^ '"-'nation light by the configuration shown 7 
_qr^wing_y {a) and (b;, respectively, respectively 

ISSt^ ™= drawi "S < a) a " d ">) are graphs which show the measurement result of the 

"ZZZZTs£Zt the " lumination light by the c ° nfi ~ sh °™ - <•> - <WL 

S^^J^t^f £ reS ti<>n of the reflective mo,d lod as — ' 

towing.13] It is the mimetic diagram showing the behavior of the light in the front light system 
w.th wh.ch the reflective mold LCD shown in drawing 12 is equipped 

h ' S *• f«; a Ph which shows the measurement result of the luminance distribution of 
12 is equipped" gHt SVStem Wh,Ch the ref,6CtiVe m ° ,d LCD sh -n in drawing 

{Drawing 151 It is the explanatory view showing the principle which a blot and dotage of an image 
TenW m °' d ^ ° ther geSta ' ten the Pan COncerni ^ opera" on of tn r g 

m^afofth^r" 6 SeCt l° nal r W / XPanding and Sh ° Wing 3 Part ° f ram P ° f the transparent 
matenal of the above-mentioned reflect.ve mold LCD. and the configuration in which the metallic 
reflection film was prepared in the above-mentioned ramp is shown 

LP^ng_17] This drawing (a) thru/or (e) are the sectional views showing the process which forms 
the above-mentioned metallic reflection film. 

JJ^ingJS] It is the mimetic diagram showing the behavior of light in case there is no above- 
mentioned metallic reflection film. 

[Drawing 19] It is the sectional view showing the modification of a configuration of having been 
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shown in drawing 16 . 

iDrawjng^O] It is the sectional view showing the configuration of the reflective mold LCD as other 
gestalten in the pan concerning operation of this invention. 

[Drawing 21 ] It is the mimetic diagram showing the behavior of the light between the transparent 
materials and optical compensating plates in the above-mentioned reflective mold LCD 
[ Drawing 22] The configuration of the reflective mold LCD as a modification of a configuration of 
having been shown in drawing 2 0 is shown, and this drawing (a) is a sectional view in which this 
reflective type LCD of sectional view, this drawing (b), and (c) show the example of a configuration 
of this reflective type LCD of optical compensating plate, respectively. 

[D^awing_23] It is the sectional view showing the configuration of the touch panel with which the 
reflective mold LCD as other gestalten is equipped in the pan concerning operation of this invention. 

[Drawing 24 ] They are the sectional view of the above-mentioned touch panel, and the top view of a 
reflector established in this touch panel. 

[Drawing 25] In the above-mentioned touch panel, it is the top view showing the configuration for 
detecting the coordinate of the location pressed with the pen. 

[ar^wing_26] Some above-mentioned touch panels are the sectional views showing the condition 
when being pressed with the pen. 

[.Drawing _2_7] It is the sectional view showing the configuration of the reflective mold LCD as other 
gestalten in the pan concerning operation of this invention. 

[r>awjng_28] In the transparent material of the reflective mold LCD shown in drawin g 27 it is an 
explanatory view for explaining conditions carrying out total reflection of the light which carried out 
incidence from plane of incidence by the ramp. 

[Pzawipg_29] It is the graph which shows the condensing property of the prism sheet with which the 
reflective mold LCD shown in drawing 27 is equipped. 

lPra^ing_30] This drawing (a) and (b) are the explanatory views showing other examples of a 
configuration applicable to the reflective mold LCD shown in arawing_27 in order to restrict the 
breadth of incident light. 

L^wing_31] This drawing (a) thru/or (c) are the sectional views showing the behavior of the light in 
this transparent material in the pan concerning operation of this invention with the configuration of 
the transparent material with which the reflective mold LCD as other gestalten is equipped. 
[Drawing^2] It is the sectional view showing the configuration of the reflective mold LCD as other 
gestalten in the pan concerning operation of this invention. 

[Dxawing.33] It is an explanatory view for explaining the conditions of the angle of inclination of the 
plane of incidence of the front light of the reflective mold LCD shown in drawi ng 32 . 
Lf>awing_34] It is the perspective view showing the configuration of the reflective mold LCD as 
other gestalten in the pan concerning operation of this invention. 

[ Drawing 3 5] It is the perspective view showing the example of use of the lighting system as other 
gestalten in the pan concerning operation of this invention. 

grawing^G] It is the top view showing the example of use of the lighting system shown in drawing 

[Drawing _3T| It is the sectional view showing the configuration of the reflective mold LCD as other 
gestalten in the pan concerning operation of this invention. 

l^wing_38] The configuration of the transparent material of the front light with which the 
reflective mold LCD shown in d/awingJ7 is equipped is shown, and the sectional view where the top 
view where this drawing (a) looked at the transparent material from the direction upper part of a 
normal of a flat part, and this drawing (b) looked at the transparent material from [ of plane of 
incidence ] the normal, and this drawing (c) are sectional views which cut the transparent material in 
the cross section which makes the longitudinal direction of the light source a normal. 
[Drawing. 39] It is an explanatory view explaining the configuration of the flat part in the transparent 
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material shown in drawing 38 , and a ramp. 

C^wingj40] This drawing (a) and (b) are the explanatory views showing the behavior within the 
transparent material of the light from the light source. 

[ Drawin g^!] It is the graph which shows the relation between the distance from the light source in 

a front light equipped with the reflective mold LCD shown in drawing 37 , and brightness 

{ Drawing 42] It is the graph which shows the property of the include angle of the outgoing radiation 

light in a front light equipped with the reflective mold LCD shown in drawing 37 . 

[Drawing 431 It is the sectional view showing the configuration of the reflective mold liquid crystal 

cell with which the reflective mold LCD shown in drawing 37 is equipped 

[Qj^wmg^44] This drawing (a) thru/or (e) are process drawings showing the formation approach of 
the reflector in the reflective mold liquid crystal cell shown in drawin g 43 . 

[ Drawing 45] It is the graph which shows the reflection factor angular dependence of the reflector in 
the reflective mold liquid crystal cell shown in drawing 43 . 

[Drawing 46] It is the sectional view showing other examples of the reflective mold liquid crystal cell 
shown in drawing 43 . 

[Drawing 47] It is the top view showing the configuration of the pixel in the reflective mold liquid 
crystal cell shown in drawing 43 , the scanning line, and a signal line. 

Lt>awing_48] It is the graph which shows the brightness and luminance distribution property of 
outgoing radiation light in a front light equipped with the reflective mold LCD shown in drawin g 37 . 
[ Drawing 49] It is the sectional view showing the configuration of the reflective mold LCD as other 
gestalten in the pan concerning operation of this invention. 

[Drawing 501 This drawing (a) and (b) are graphs which show a measurement result for the 
luminance distribution of the illumination light in the front light and the conventional front light with 
which the reflective mold LCD shown in drawing 49 is equipped, respectively. 

[ Drawing 511 It is the sectional view showing the behavior of the light in this reflective mold LCD 
with the outline configuration of the conventional reflective mold LCD with supplemental lighting 
LE^awin^52J It is the sectional view showing the behavior of the light in the above-mentioned 
conventional reflective mold LCD. 
[Description of Notations] 

10 Liquid Crystal Cell (Reflective Mold Liquid Crystal Device) 

12 Liquid Crystal Layer 

13 Acid-Resisting Film (Antireflection Film, Optical Means) 

1 7 Reflecting Plate 

18 Polarizing Plate 

1 9 Insulator Layer 

20 Front Light (Front Lighting System) 

21 Flat Part 

22 Ramp 

23 Interface (2nd Outgoing Radiation Side) 

24 Transparent Material (1st Transparent Material) 

25 Plane of Incidence 

26 Light Source 

27 Reflecting Mirror (Condensing Means) 

28 Interface (1st Outgoing Radiation Side) 
45 2nd Transparent Material 

64 Optical Compensating Plate (Compensation Means) 

72 Transparent Electrode (Location Detection Means) 

73 Reflector (Location Detection Means) 
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[Drawing 151 
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[ Drawin g 211 



:\Documents and Settings\Wi]IiamsT\My Documents\JPOEn\JP-A-H ] 0-3265 15.ht.. 



11/10/2006 



JP-A-H 10-3265 15 

•I i 



Page 56 of 70 




[Drawing 91 




[Drawing 10 1 
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[Drawing 41] 



1.0 






/ ' * 






m 

fL 


/ ' * 






0.5 


A' 

It 







[Drawingj45] 



J4 
3 





























"X^y-N (MRS) 














60 -45 -3D -15 0 15 30 45 60 



file://C:\Documents and Settings\WilliamsT\My Documents\JPOEn\JP-A-H10- 



32651 5.ht... 11/10/2006 



JP-A-H 10-3265 15 

•) • 



Page 66 of 70 



[ Drawin g 371 
27 26 ,25 



20a 



23 
22^ 




[Drawing 38 1 



(a) 

w 2 



Wi 



24a 



23 



22 21 



y25 c ^.22 lcJ |K 



w 

21 22 



24a 



^25 



[Drawing 461 




I0rawing_40] 



file://C:\Documents and Settings\WilliamsT\My Documents\JPOEn\JP-A-H 1 0-3265 J 5.ht... 1 1/10/2006 



JP-A-H 10-3265 15 



Page 67 of 70 




:\Documents and Settings\WilliamsT\My Documents\JPOEn\JP-A-H 1 0-3265 15.ht... 1 1/10/2006 



JP-A-H 10-32651 5 



(a) 



(b) 




i i i i i i r- 30s 



TT3^30 



— 1 4b 



(c) 



-14b 



Page 68 of 70 



(d) 




19a 
4b 




(e) 



[Drawin g 47] 

56a 56a56a 



-10a 



54 — 


)l 


if- 


IB' 




f ii 


f f 




1 1 






ii 


ii 


1 1 


f fi 


f 








1 


II 


in 


f f 


i ir 


in 


i ii 


1 1 


i 


if 


f f 


ii 


n 


iff 


I—I 








[f 


f ff 


in 


r ff 


i fr 


iff 


i ir 


f fi 


if 


f ff 


n 


in 


i ii 


f fi 


f ---fl 








ff 


f ff 


rrr 


f fr 


f fi 


r r fi 


i ff 


f fi 


ff 


f ff 


n 


in 


nr 


fir 


i—ii 








ffl 


f ff 


in 


f ff 


iff 


f ff] 


fffl 


f ft 


ff 


f ff 


f f 


in 


f if 


f ff 


i •••n 








If 


nil 


r ill 


f ff 


in 


f ff 


i ir 


f ff 


ir 


i ii 


i f 


nq 


i ii 


f ii 


f -HI 








If 


f ir 


in 


f ff 


in 


iff 


iff 


iff 


if 


f ff 


f f 


in 


f fi 


If! 


I --If 








II 


f if 


in 


f fi 


rrr 


in 


f if 


f ff 


n 


f ff 


f i 


in 


in 


Iff 


f ---ff 








II 


f if 


in 


Uf 


iff 


ui 


UI 


fir 


if 


r ff 


f f 


in 


in 


f ff 


f --If 





























w. 



[ Drawing 48 1 



:\Documents and Settings\WilliamsT\My Documents\JPOEn\JP-A-H 1 0-3265 15.ht... 1 1/10/2006 



JP-A-H 10-3265 15 

\1 • 



Page 69 of 70 




0 ' 20~ 40 ' 60 80 ' ioo 

jLl&7r £ ><r>&.M (mm) 

[Drawing 49 ] 

23 




[Drawing 501 

(a) (b) 




://C:VDocuments and Settings\WilliamsT\My Documents\JPOEn\JP-A-H 1 0-32651 5.ht... 1 1/10/2006 




://C:\Documents and SettingsVWilliamsTAMy Documents\JPOEn\JP-A-Hl 0-32651 5.ht... 11/10/2006 



<19>B#B4etfrr (JP) 



™ & m 4# 



(A) (H)*frfttliH£tW#*t 

#^10 - 326515 

(43) ¥JfclO*p(1998)12;! 8 B 



(51)IntCL* 


me* 


F I 




F 2 1 V 8/00 


6 0 1 


F2 1 V 


8/00 6 0 1 A 








6 0 1 G 


G02B 6/00 


33 1 


GO 2B 


6/00 3 3 1 


G0 2F 1/1335 


5 3 0 


GO 2F 


1/1335 5 3 0 


G0 9F 9/00 


3 3 6 


GO 9F 


9/00 3 3 6 B 








5fc»3R m$m<D9M OL (£:43H) 




#H¥9-351794 


(7DWBA 


000005049 










(22) am a 


5p«9^(1997)12^19B 




^R^E^RffS»Kfi»»r22«22# 






(72)$89i# 


901 « 


(3i)«jfcHfcfe3^# 


»H J F9-78211 




^EJ&*Krm«SFKS?fiBT22#22# > 


(32)«5feB 


¥9 (1997) 3 £28 B 






(33)«5fclf3i«« 


B* (J P) 


(72)fB9§# 










*B^*Rrmf&»K£i&»T22#22# -> 














02mmm 










*Bl^lgm^flS»KSteBr22S22# 














(74)ftSA 










msm\z&< 



(54) K6w©*iw i&%mwm&&£itzn&mxitEumM8ii&iim& 

(57) [^ft] 

7D>h7^ h 2 O <D^3t<* 2 4 (DSS^S 
23^ #iL®2 8l^«LTBS¥ff'S s PfflSP2 1 Z\(D 

m&&2 2 t*<xsi~ES*ttfcKfftttic^-ri,„ 




1 



(2) 



; 1 0-3265 1 

; 2 



liiltSfcfcfliiU 

±tem 2 coajitffi3b<. it L-C3fc3s^t>a>*£fgi ©as 

[§f?#Jl2] ±iEa95fc<*£SSl©3>3fc<*i:r-&£. ±SB 

» i <oai9j®A^©ajst3t(Dsa5j-fli^^i$nb-r*m2 

8t®lc*t|pnr&3l 1 <D*Bi. ±SBS5 1 <D$Slc*t(S] 

-tiami ©iiii awaits m i (Dmmttom 2 

<D as It S ( c 1 f -5 M« frb ± IBS! 2 <D B. ® * "C 0) ffi 

mmmtmmm^zt^nmt -rz>m>zm 3 ibs© 

[lf*JS5] mi ©^fctt<tm2<D^3fett:<tA<-f*l::Jfc 
Sfi. 

[If*3l6] JL|Bm2©3lft<*(rfcltsm2(Z>£i5lc 
14, Ml <D^3tf*lzfclfSm2<Dmitffl3!i^a>3t3!i < Sm 
2 0)$Sr-Hlt$*t-SCi:^jqi®J-r-S)3t^«^. S3 

4 *fcl* 5 Gtt<DM£KR9l£B. 

[flt**7] ±SB*^¥-fSI*R3ttoJWgT?&£Ci:£1# 
« t -T £«#H 6 IBtSOlKJ^BBBJigg,, 

[Hi#JS8] ±E*^SI*s ±IBm2<»^tt:A<*-r 

£ft® i: "f &m*JS 9 iei£fl>mr^KSB^gM 0 
[ii^JSl 1] ±IB5fcUtStfc*<. 8tI^t*SH*T-fei>Ci: 

£ t#m t -r ^li^is 9 enatraHattB. 



[1S#JS1 2] ±S5m2CDSi3t«:(±. £1 OSUfeftlzft 

it&m2<7)as#tafr*©5fe<><Km 1 a>«%{*ic£it«m 

1 <Da}§t®r&strs::<t£mrf aft^s-rfca- 

^ISi:-r*lg^1 2IB©0>H!j:frggBJlgH. 
[I»*^1 4] ±IS3t^SI4. ±IBm2<DS3t<**<^ 

-r * <t is \m l t £ =rr 4 it**wi~ * y m 

2 omytw t mm $ *tr 1 v-s c £ £ &a t r -sit ntm 1 

10 2 1 3lBK©fitF^Rg^SMo 

2 iseofi^BBBjgs. 
[a*«i 6] 3t&t*.mwt<nmi~. Ast®A^^>S1 

20 [ii*^i 7] ±tBASt®A<, mftW<DMm\z&&-r& 
z t z ^ist-r ztmm 1 teKom^BHSM. 

LL^C^:^!^ISi:-r-Sii^*1 7 IBttroM^P.B«^g 0 

[fMusi 9] ±^xmm't±t&mT<Dmmmti><mn 
z*d:Lxm£tix^z>zt$ : ftmt?z>m*mi 7sim 

itzmft^&zzzizffiTLtzzt £&&tTzm*m 1 
30 tBm<D8(r7jfigBj^a= 

[a*^2 1 ] ±tmmu<o±mm 1 ©aiits^oit^ 

10* y tBBBftt'h$k*c t'&tt&trzm&iz i ib«o> 

H5^SBB^a„ S 

im^.mz 2] jiiaqifiai^. -ttss 1 waist® <t¥fi 

■Cfei>*V fc-5lM4. ±IB»1 <D&mmz*iLX 1 0° 
WTCDM^ftS^^-T-i) £t#fSt-r-5H*^ 1 1B® 
COfl^RSB^SM. 
[Rf«2 3] S5ti*0>H9T*$n2 . ±fB^gPI-ft 

^\mtz>%<DXMft e tf7f=*&o>*m3£&ms.?z>z t 

9 ^ a r c s i n (ni /:n 2 ) 

±IB^SiJroa®l^. :jfc££at£-fe»-SJ5[ 

M2 5] mittttomtfrmZ m . ±IB<®*4gPI-« 

^ ASt-T -53fe<D AStft 0 A<TIB0)^S|ie £ ms.? h Z t 
so £tt»i:-t-i>II#iS2 4fBiE(DfiI^P.BS^ao 



(3) 



ftffi* 10-32651 



0 < a r c s i n (m /ni ) 

So 

[»#JS2 7] ^2<©mitiii^*>it*¥fi^f><Daiit 
it «t mm®* c <©tb«3t t odi^iaj £ * * *. 

BSBJiaa. 

[ts^2 8] ±fB*s«*a*<. si***OTm2CDai8*is 
i=**a-*-&*i coast. ±issr i <7>«aic*nsrf am 

^fc^Sffit^XSlciBaSiT/C. -tfBSg2C0tH»tS 

±ia*ng^fS(D3S2a>*®A<. #3fc#cossi com**®t 
K¥fticiBM£;ftTU3c££i#a<t-r-&ii*iS2 7te 

[M*JS2 9] ±IB*S«#®I-*5L>-C. itLTS2ffl 
mz 7iE«©Wr*BMHg». 

asiaa. 

*tA<l£l+ t>*tfc C £ -T-SIiJRJSt 2 7 ISIKOfl^ 

RBWaB. 

< tt«aini::%**€>0!>£a>&*t l J t«Bt*C 
8t<t-r£iS#Jg3 2G*0MraRnaB. 

Mo 

[RM3 5] ±tB^5fctt:|CJ&j$£;h/Cl^¥fflSB©tf 
«l=ftl"h$ < JSoTt^-Scir^^at-TSifl^l IB 



a. 

[fft#JS3 7] atts**B7-*<aBtt€ft*.* 
±iB*a«©e-y^t, B5^iiBjgM(Dm2(Ddas*i5ic 

asnOTB$frClt«c££ttttJ:-4:«lll*a3 6 IB 
10 a<0KStl?aiia5*StBo : 

[g$i3 8] 5«sftaa?-*'£s*£Biu 

B lz ft It -5 ¥iSSB<D t° ¥h «*4SPco tf -v t O^Ofs 

36</h$^ct^«fr^*«3 6tB«<osi*sjaa 

aicfeMt-s^fiSPO) e -j =f- 1 mrnuo e v =r t <d«i<©^ 

20 a^^Mo 

[it*34o] ±fBJ5it^sa^A<a®i^iadigj^* 
^*Ei*«£B*TU£c<k£.fta£T&ii#)S3 

t> 3 9 <0<oJ*tA" 1 JSlcfBK.to&StSJ&Saij^So 

aaicBfs LTigi+ etvcUa c t z -r z>m*i%. 
4 oiBaos^^jasa^gg. 

ria^efiic^i+^+tfcc:i:^^ai:-ri>if*«3 eis 
so «<ositmjasa^a. 

ic. |g*32 7|B«roS5^1S8IBgSS«S^fcS*t^S 
-hlBffiiS^Sfc*I/»2<DteltS(D-E-+i ; e : +i-lc, SLMc 

mm? z> c <t ir * o r lETj^fti jt e>*i.fc&fi£ esai-r * 

40 [f§#«4 4] si*Mas^A<*a^^a^. 
±sfia«aj^sA t m2<om»5a> 2 Pffl8pi~^fi£^+i.fc 

SBHaffi^#^.. 

ilB^a^O t*7ft, ±fBSB^«S0> e -V ^ t #1513: 

t?u<. ^aaa>±^(caiB^asA<iBa$+trui)Ci: 
^#at-ri>is*34 3fBfe<D£i4§yaga*3SBo 

[ O 0 0 1 ] 

[*Bj©ji-r-5atB5j-if] **b^i*. aaaa^aaa 



I 



•5 lcKS3*3fc£SiB;*-tt&'< < «fig$+tfcI3^RBBJSS 

[0 0 O 2] 

[fi£*0>StW] CRT (Cathode Ray T 

ube). PDP(Plasma Display Panel), fc-5lM*EL(E 
I ectro Lum i nescence) £1^0 fc<tefl>-x -C X :7 L"f «k liM 

•So 10 
[0 0 0 3] «E3fc<D3SSS*ga (JUT. LCD : Liqu 
id Crystal Di splay if*?" -5) \t. SiSMLCDt. R 

Dl*. iftA-lz;u<D*KI^ 3tH (A^7<h) tit 

[0 0 0 4] -f5. JStfULCDI*. gffl3fc£*lJffiLT 

«£!LCDIi£5FjMSi:A,i:ji;Lfc< fc&<DC:*tU S 20 

st^LCD^tt«fcys?nicHx.-5. zotzih. s.mmL 
[00 05] fctiL. sw^LCDii. erF«>,fc5fcra 

-f ^^JBl^fc&ttlJLCD^ <B^«^fflL^S»S 
LCDlCfcUT, Ji^<DPgSl*^# < . +tt*SSB*;A< 30 

[OO 0 6] LfrU R^LCDIijaS-b^KDUffilC 
SJtffi*<16g$*tTfcy. SiSISLCDC&.fc^fc/WS 

; 5-£ffll^=*j§igl> L C D tn¥l£*L-SgmtlI3Si;**t 

-So 

[OO 0 7] *C~e. JSffl*<Bfl>i§£<DJ5a*^LCD0> 
£-C4,. S^<D|gt87b<oJi&<!:fc&o so 



1 0-3 2 65 1 5 



[OOO 8] CO^o&^nVh^-f hi*. 

(i*#^¥5- 1 5 8 0 3 4 ^$8. SID DIGEST P. 375(1 

[0009] 

l&Wfim&L&otTZmmi sid digest 

P. 375(1995) izggTF^ti^^ □ > h^-f hvXfA(DS 

^sicoint. 05 i *fm^tetf*mmzmw-? 

Z>o ±IB^D> h^>r hv'x^Alzfcl^T. ¥*§SP10 
1 aSScfclflg&g&l 0 1 bfr£>ff2j££;h,<5^® 1 0 1 £ 
1 0 4(7)-:£<ZHjM£. #351 0 6)!)>b(D 
#*<Airt£AS*@1 0 5it4. ^Kt>*>. *3S1 0 
61*. ^5t(ti 0 4CDA8JS1 o 5lc«fpj-r*{iMlcS 

[0 0 1 O] 3t3Sl 0 6*:&A»BB1 0 5£ffloT^:fe 
i*1 0 4lcA»Ltc3t<D3*>. fc^tOlilSiiU fc& 

t<Di*^(*i o4t*<Dm2i&mt<D&mi 01-1 

0 8lcA§rf£o «3M*1 0 4<EJi22S!Sf*>< 

^Stfcl)t0<b L. *5ti*1 0 4(7>B#T^#1 . 5i 

jt-efc&<t-f £<t. x*^a>aau (sti) ^®i 

0 1 ■ 1 O 8\Z*tTtZ>Amfttfffi4 i . 8° U±<7>% 

i*. j^® 101-108 -Q±m.^-th c <t a<»^*o 

[001 1] ni ■ s i n .9 1 = n 2 • s i n02 
0c=arcsin(n2i/ni) • - • (^ 1 ) 

fct£U m lilgi <7)«M : (cc-eii®*i*i 0 4) 0> 

B«m. n 2 ttl2fl)iI;(CCtl^) Omtirm. 
e^ li^3ti*1 0 4^b^p1 O 1 ^(DAHtn. 62 it 
#jt®1 0 1 ^t>B2C7){SM^CDtbtJft. 0c [*Bg^£K 

[OOI 2 ] ^® 101 • !1 O 8 \Z\M Ltz%<D*PT* % 

&mmvibz>mn&i oi bT-±&.mLtz%t. ^®i 
o 8-e±£S*L/cf£. ^@ i o 1 omngfn 0 1 b-^js 

ItLfc^fei*. &iirtr;n 1 0icASt-r^> o 5ftS-b;n i 

oica^l/c^i*. m^^u^fc&miz&vmitztitz 
iRS-t;n 1 o(DS®ic^itP>Hfc^Si 1 11c 
c*:ys«$H. s#i*i o ; 4icm;AStLr¥as»i o 

[0 0 1 3] Sfc. ?t311 -O 6^t>Att® 1 0 5^ii 
y. ®^1 O 1 bT-l*fc:<¥ifigBl O 1 afzASJLfc 

mt. &m 1 o 1 t&m i ,o 8 torn-?, m^sp 1 o i 
b\zmm?z&X'±frmzmv&L^-z>fcv&Trz>o t* 
fc, s^#i oQflo^^a^M^aji 01 bommz. 

¥fflg|5 1 Ol aCOSaiZltXT. +#IC/]>£ <^i$$+l 
Tl^o 

[OO 1 4] JilB«t3fc(D^b>h : 7-r hvX^AIi. J^l 

(1) @5 2ic^-Tcfc-5ic. ±ELmzmv^xi>m& 

SiJI 0 1 blzii]^-e^^:t^^>. Att® 1 0 5fC*frLT 
SSSttl^AI^L^^Ii. Ail4®1 O 5lc*f[S]-r£® 1 O 
7^^^3tt*:i O 4(D*^ai3*-r&;fcl 1 4t3tcy. ^ 



7 



(5) 



^Bfl^l 0-326515 

8 



(2) mmsn o 1 b t¥»S5i o 1 a tfrzmi&zti 
b&i 1 5A<es?#i o 9<i5^sststL^< . s^sta 

[0 0 15] Cttf><OFo^MI*. tt*fl)7Dl/ h^-f hv 
XfA^ftMLTfc'J. 3fefS3te<B#Jffl8l!l*a>|S)± 

[0 0 16] *§twit. ±%&mm&izm*xis;£titz*, 

[O O 1 7] 

BBB^gSlcfcL^T, _tiB3i3te{*A<. #aSA^5fc£ASrt 

hxmmt. mmwm^fonx i rotaa* 

5fc£Hiat-f-i>5i 2 CTJtBSt® ±IBm2<DttiStS 
A<. 3Li: LT3tiSANt>(D3t^m 1 (DJUS*ffi^[Sllt-CR*t 

-rzmmttt. ±tL,x®.mBmfrt>o>B.mft£&&T 

[OOI 8] ±IE<7>«fi£-ei*. |g 1 <»mStSA^«fiSBJ 

%mt. an romstisi=»i6]-r£m2CDaiitBiA<. 
spfc t^fiSPAtxaicEg * tifcPt&tti^j* * *u 

LT3fe2S A^CDftfcS 1 (Dtb3tffi^|S|H-rJ5*rr-50> 
T% SfeliA^AItLfcftcO?*., ¥Sa5lc2pffJtPfig»© 
f^TA^ -tfEfgi&SPClTKIt LT1 1 (OiUltffiA^ffi 
fSBJ&^ill*<**i-i>Ci:i:fci>. C^lz«fey. B§¥«# 

[0 0 1 9] t»*^2lB»<DB!F^B^gai*. HMMRI 
8B«0>mi*l=a3l^-C» JiIB^«:Smia>^3t(*t-r4 

-r * m 2 <ogi3t{* £ $ b icii fc c t z *#i£ t -r a » 

[0020] *^BJ<0M^fi8B^g®|±, m 1 <»mtfti*ii< 

(gfatflcffiME^ftTl^CtA^ a5 2<7>ajs*®<o*g£i 
S&A^ail<BaiS*®*T-<Dffi8tA<. 9tffifrt><M£Mlztt 

mi,xfr£<t£$>o ttitpz.. an (Dammfr^mm? 



[O O 2 1 ] fS*^3fB«OTir&;SPBBJJgfil4. IMUS2 

an (Dtbstsi^rfij-rsm i ommt. -ttamiross 

m 1 05^3t{**vt,±IBm 1 rosi^i^tA 
St Lfc^^ttKB^^tbS*^ h% 2 <©a® <t £ fit*.* i: 
±IBmi<oa®i:m:2(7)a®i:A^ IS 1 0>m%& 

io oom2(oaj$tsicfct+^=&igMgiJ*^±iBm2<osffi* 

[0 0 2 2] ±IBCD«fiE-ef*. m 2 <7>g5fe<*£ffi§ 
tic* >J . $1 <D*5fe#l::^Tft3SA^<7>5fcA<J5St-t 
«>m2fl>ai^®<D{®^a5<D^^ ? *i^t.. ffiBgBJ^tD 
diS*ffit 2 <Dg*;#cZ>af 2 <D$ffi£T-CDKSf A<i$ 

— lb£*U ±IBa5 2tD«®A^tf>ti33*#CDig&#*iA<¥ 

xzitZHZ. crojsm. Sfet e>a>fc testis t Lxm 

20 [0023] IS#JS 4 IBtE<D|tI?3 SBBJ^ai*, If 3 

lB«a>^fi6lc^3l^r. at i frmtftttommmt* mz<r> 
m%to-om%\& t tfmzm^ c t & #a 1 1 •& . 

[0O2 4] ±iB©»J*lc'j:*Ui, at 1 ©^5t»:<DBgT 

■tO)**<7)ftft-Cttfig 1 ^«ll-^JA''oTffl»-r-5c:i: 
ift*. C©^. S5 2©,^3tt*:^(DAItB#^fcl*a5 2 
(Omitft A^f> <0 ttS St^OBSr lc «fe ^(DfiSlicO^'lb ^ % 

so [ o o 2 5 ] at*!! 5 E«'<»«r^ifaBB«ai±. ts*« 3 
&ma>mmzisi*x * &i?>m&#tmz t& 

[OO 2 6] ±tBa>«J5£lc<fe*ttf. m 1 <D^3tt*<!:m2 
Oi»3ll6(*t36«— iKfeCtlz* y. fijtA<SS 

[0 0 2 7] lf*^6fBK0S!F^RgBJS®li. 
3. A^fcliSfBKWffiJSbfcl^T, -hIBm2CD*3tl* 
lCtJ(+i>m2(DS®lCl*» miO*3t<*lc felt Sf2(D 
aJSt®*^©3tA<^m2<D*ST?SSt**v-S>C i: *HP«iJ 

[00 2 8] m2o>mftmzt$i+zm2<Dm&X' 
i*. m 1 <D^3t^t:cDm2(D'tBt^®lc^^$J5E^c^^rL^-5^i^ 

3ll6fl>S6£lcJ:y. mi 0>^?t(*lc*5l-r-S«1 ©tbStSA^ 
e,m2(Dtiilt®^S^#A^)iE$*l-5. ^<D*S^. CCD 
SSt^i:. JifBM^geicfelt-S#i:A<ai^lcT**fcl* 

so [OO 2 9] LA^L<i:A<t.s ±fBa»mfifelc,*:*i.lS. mf5 



[0030] m*m7$tm<DitoJ5mw£w\3;. m*&6 
mmommz&i^x . ±t&ne^&t<m.t!tm±mx*&h 

[003 1] ±ea>«|jftl=J:*U2, ifb^&t LT, ffT 

%LZ*ix^t>5.mm±m (sww^^u) 

<D±#£ffl*|-t-&Ci:jb<-C-2-5o *0>tzif>. ^ffifcHiKS 
[0 O 3 2] »*«8ie®a)fI^fiBB^^SIt, If*3S6 

m%mz±vm2<r>mx&.tmmz*ixi^^t&ft& 

[0033] ±mo>m&\z < }itii£. %^mz. mzo> 
mm&ommm t mm l ^mmmommmzxmm £ 

tLX & c t tt. < sstteiha*^ isi±-r c t *<t-# -s. 

[0 0 3 4J lf*^9lB«©mJ^RBB^MI*. |»3*Jl2 
[0 0 3 5] ±Vi<DmtfLX\Z. m2(Omzfi»tLX(Oift 

•s. cois*. m&ti^ate^wikmkLxi&m-tzffi 
[o 03 6] m*mi omm.<omy5mBM^mit. 

[0037] ±t&o>mtfL\z&ti\f. m7U£mm%o75fo 
r-, *&tmm.Mz&r>xtiimMte<r>m<&it?z>zt 

S*3t*<AS4-r-i>Ci:lz«fey. $)JisMirA3t5fc£iiSl2<-t* 



(6) ! t#6fl¥ 1 0-3265 1 5 

! 10 

[0038] it #js 1 1 mmo)my5mw&m.it. i«*js 

[0 0 3 9] ±IBOlinE(-«fe*tli. §5 2(Dg5fc«:£: LT 
«fc y . » 1 CD*3tt*fr£AjWLfc#<Z>&;frStftA<fc < & 

a. ctu^y. t>t<Dmm&imt><zz>\z[i>}±-rz>t£: 
iz. &*$^&\z±^xwmwto<Dm.i3<%\i?hzttf 

10 |fcjt£*i-5>, CCDSSS. Sgtrt»A<fc<i!flS^ffi3fcIii£ 

^RBB^SSA^H^^tiSo \ 
[0 0 4 0] R*«1 2l5R0>fiI^B^MIi. IfjRjg 

2iEK(omjsicfci>r. ±bm2©W3ttt:i±. m 1 CDS! 
Kmzt$tf&m2<Diii%tmfrt>o)itttfmm i omtftmz 
tjit -sm i (D&mmx'&utt - <t s*P*ir*»**« 

[004 1] JR 1 <D^i*lCfclt^» 1 want® 

m2(DtiiltffilC^ i $nTl^*S^^e>CD^A< 

1 <D^3t«:l^*;it-5lg 1 <DfaS*®A^B2<Dai^®^S 

SPI-fclt-5#i:3f)<St^l- :: F^*fcl*lHlSTL. ffi^#A>f> 
It. ttBgBJ^CDaffil-SS^roA^^filfero^A* 

[0 0 4 2] L*Lfcrt<?>l JiaHcDfil^lcfctil^ fj^ 
P^^g*<|g2(0^t*:i: l L-C. ±IB3t^#R^fiixT 

ttr*-r-5S8t3fe<D^±^||ip*iI-r*Ci:A<t?*^)<, 

*<-e#4. *o>tzit>. mmmw (.mzommm izx& 

[0043] «#jsi 3fe|sa>sti^fiBB^si*. 

1 2tmo>mmzts^x . ±s5it^sA<si4i»ihm-c 

[0 0 4 4] ±f2«>mfi£l^*ili. 5fe^#ISi:LT. m 

mwmm&m&Tt$>zttfx-£&o 

[0 0 4 5] 4gHk<DfI^BSB8^aii, 
1 2*fcl±1 3f5®a>ti|j$;iCfcU-C. JifE3t^SI±. 

[0 0 4 6] tt&nmmz^tni. j/t^Wt. Si© 

m^o>mmmt ^m$imo>&mmzx&m z 



(7) 



1 0-3265 1 



11 

£ 7L S C t fc < £ It 05 it&S £ IS] ±-f -5 CI t A<T* # 4 . 
[0 0 4 7] §!#Jgi SlESOBil^KgB^SIi. IS*JS 
2fSK©«fieicfcOT> ft1<D^5fc«:<hft2<D^&tt:i: 

B1^2£S8tt^Sft«*HA<3£AS*l-Cl*-S C £ Ztt®. 

£-f S. 

[0 0 4 8] ±E<D«iJSElCefc*US\ ft1<DSl3tett£ft2 
1 <D^3fe(*tm2a>^<*i:«>P B ^lcSffi-r^^e<)#® 

(Dflj:frlHiS.£g;b<flSI fcfc. ft 1 ©S3tet*fc<fc 

t/ft 2 (D*5fe«:a>'>^ < t ^-ysommmt . ^«sy<© 

HSr^t$^L<rtL(i. ft1fl)3i3fc<*ift2<D3£3fct* 

ys&mw-ca&So 

[0049] issfcui 6teiEiEiEa)i?i^sg^Mi*. is 
Aitsa^ft i ro^tttizisi-j-sft i roaits^ie&A 

"So 

too5o] ±iB<D«fieT?i*. mi<»mi/bi*£m2o>m 

Sft««*<agA£tlTl>SC±:l::cfcy. ft1©i»5fe<*,t 
ft 2 <DaS3fc<* i: (OraicSS^^S-r SJI£ t it®. L 
T. SfetgiA^ftl <Diti£fS-MtJ$A!it-f -&*0>d*.. * 
1 <DmSt®^SjSLrm2©ii3t<*-NA*fr-5fiE»A<^ 
<&So Z0>j£#0>'piz\t. Jti£M*#fcAlt£iT-ft2 
OJMMt^AItU «8P8&<WlBJj|cg#L#fc^*a> 

ffifrt><D%o)B:tf y £ »jra-r & c 1 1- <fc y . Ait® e> 
»3t(*^Ait-r*3t<7)5*,, m 1 ©aitis^ia&Ait-r 

*Jifc#£«i:A/i:fc<-rc£A<T?#S. C*tl=«ty. ft 
m?Z>f$.#£'PU<-t*Zti!><X-£$>. C<D*Sft. 
£tx-S„ 

[0051] ts*jg i 7mm<r>W]^mM^m.a. 

1 EftOftJSKfclxT. -tGAItS*<. MfcttttMK 

[0052] ±Ea>«j*«=«fc*tf** mt/tttommfrzit 

[0053] 8ettotir5iH9iSMa. nt*£ 
1 7iEK©»fifcicfc^T. m 1 ©aitsjicsiafc^®^ 
G>±tzmmm<Dm&<Dm%itf. ±E¥®~-©Ait®©it 
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[0 0 5 4] ±C0>«l*(C_J:*itf. Sifc{*©Altffifrib 
AltLfc*©5*>. ft 1 ©tBttflBinpfTttAtta-J-tT 
A<«$4SB^AItU ftl ©aitS^lSjIfTSIt-rSo C 

[0 0 5 5] sS#*1 9C|Rd!>ffl«]RHSftl£. R** 
1 7Eft<D«*lcj3^r. -tEAItSir-tEftl ©ait 

[0 0 5 6] ±%KDmmzJiJMi. Altn5<kft 1 ©ait 
10 B£tfttft£ttLTE£iikli«C£l::J:y. Alt®*" 

t>AWLfciteas3feo>5*>. ft 1 ©ait®">-it&Ait-f s 

&izi6]Jil, «tyiB-5u«r*jBBBSa*<fts**i*. 
[0057] m*m2 0szm<nitoi5mwgimt. m*m 
t &mo>mmzti^x . 3ftasA^t><©3t£±fBAitffi<D^ 

iz Alt $ * £ icCS jtfc c t t -r 

So 

[0 0 5 8] ±B©*J*(::!j:;h.tf» &SSi3fc©ilfc££t> 

20 l> *vw&i*w%m£L.x<Dmi5m$i&zti><mmzti 
[0059] it*JS2 1 cki<om«Rnttfta % w*js 

1 Ett©«*tcfct^T, ±GttMtta>±ISft 1 ©Hilt® 
^(Dlt^(D^fQ*<. Jiie¥tegi5ff)±t5ft 1 <DJiiltffi^<D 

[o o 6 o] ft i mUtiAAMttimfefr&Ofi 
It3tli, ft2<Dttilt®lcfcit&¥SgB£®oTS3?#fl4 

spoit^o>^?a*<2pffiSP©itK<D^fii < fc y *a**4i» 

So c<D®ft, n«<«m$:*^»&*i«m«innttB 
[oo6i] si**2 2iHis<©fr^BgB^3gai*. ti*^ 

1 Gtta>*tJftl=£l*-C» ±IE¥aSPA<. ±Gft 1 (Ddilt 
St¥tT-C?fcS*V feSCMi. ±Gft 1 <Dfcblt®l~>ttL 

no- fiiTa>«pWM«ifr-r«cj:«wtt&-r«. 

[0 0 6 2] 4fcffiaifea>ft0aft&ttl::tt?«|g«£4!r 

ft-rtiis. ft2<oaiit®icfcMt^2pfflS5<D. ft 1 ©ait 

40 SI^M-rS^ftS^ 0~ ; 1 0" <D©ffli:-rSCi:A<» 

[0063] 2 3 tgjftotttrmftttfltii. 
?>«m^Alt-r-63t©Altft 0 A<TS<O^SC*3iS 

-rsct^^at-rso 

[0O64] Scares iin (m /n2 ) 

3t3lA^^>ft2<Dalt®o>^®fesp•^Alt•r•S3tli. 
Mrc&fiM"r<&=£*tffteiit. <s^ap^©Aitft9 
so a&»±Eo*»*a»fc-etf. «i»»^©A»*tt*sitr 



(8) 
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[0 0 6 5] IS^2 4tB«©BtI^gBBJSSIi s 3t$£ 
[0 0 6 6] 3t^t>m2(Dai«S<7)1®^SP^A«-r^ 

[0 0 6 7] ^*«2 5lH©roSfl^R8W^SIi. 

<s^spic}s-r-snsP!«m<7)jiST^^ni t-r-st. 

[0068] 0 < a r c s i n (rn /n2 ) 

2romi*DicD<g^a5i=sstSB«^ts(t*tis. ra&as^a) 
Astatii. -t<DA^iciit?t.-r^s»tL. <®^aj^s 

iSLT«S?#lM^ffia*r-5C£l;J:fcl\> -tilery. ft 
^£fll5&StWA!i*-f £ft<*>A$*S 0 A<-tfE<D*H5££ 

[O 0 6 9] «#JS2 6iEtt<Dg!J^Bfl^MI4 N 

[OO 7 0] ±fE0)«fi£T-l4. fg**8)J<DSBI::&#tSlW 
TtS^#<DaicAy. «gBI|J!1&CD&<D*^ q D 0 tt£&<bS 

sffl3t*<ffi^#^ioi itrsit-r * c t £i»it-r as^as 
[o o 7 1 ] r«4I2 7etta>«t^RRnttStt. is^s 

lEtta>*Mtl=JSltT. ft2(Dtii«BIC;fcl:»-&SFi§Bl5fr 

[007 2] ft2(DdiltBI*. tft»»ff*t£ 
£U:EB$:hfeW&ttl=KJ££fe-Cl*«a>-C. ft 1 <DiH 
S*BA^»fttt^A»Lfctt!BBJI1&AN&<©fi8*3fete. ft 

2CDiiSltffia>¥fiSP3b % <t^<S^SP<0^-4x^*tA^t.StMZ 
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<*-^7Ky£S*-f *fc*:h.j6<&.&„ C(Df=to. ft2CD{ll 

[0073] ts*fi2 8iEiR(o«r*fiawsatt. m#is 

2 7S«<D8lfig(zfc^r. ihE*l«*«*<. «*(*<D* 
2 0>aj«BC:*tf6]-r-5ft 1 P>^B£. -tEft 1 <D*BI= 
»finr**2<D«Bii:£«Ml*i:*|c. ffi«^®<Dft 1 
<D^BA«. «3t»G)ft2<7)ailt®a)<e^giJi:BS s Pff'SM 
10 &B*. ±Eft2<Od38tBro¥£«1i£:te¥ftfc¥SB<!: 
*t££f=EB£*iT. JiEft 2 (DttlttB -SPSS 
-hEttHf^<Dft2<©£BA<. m%&<n 
ft 1 a>ttatB£M¥fTl=EB$4vCl«« - i: 

So 

[0074] ±Ero«j£C:<fc*ti£, ®3fe(*:a)ft i (otblt 

Lt. ±IBft 1 <©ai«ffi*\f>Sl/a3fei*rtS»^My. B 
2Hc^r*5l^ ft2<DttlStB<D¥fi« (2 1) 
tftiMftfiP (2 2) <D**i?itifr&. SllMzRfc 4:5161^ 
20 ttHTT-S. ±IEfti2<Dai*t®lc3t(fii-r-Si4Blc 
EB^tlfcliiS^S (6 4) 0>mt<Dmm (6 4a) 

Tt^CtlCfcy. ^fflgjj; ( 2 T ) frfetttt-TSft (6 
9 a) tt»«^S©ftlO)kffl©^fiS^A»L. flg$4 
gp (2 2) A*&ffi8t-r*3fc' (6 8 a) lift 1 0>SB<DM 
S&B^AStL. ($ISSfLL^|o|'va»-r-5jte (68b- 
6 9b) ifcoTft2<DSBfr£>£iJSrf -i>« C<D<fc-5 
lc. ¥£fffr&0>Ul*ttfea>tfiA*:&lRl&* ffift«»&fl!>U 
St*<DUiSt^|Sit*«-5-5x.|c,ti*CtlcJ:y. 

[0 0 7 5] BI*«2 98BiKa>gr*l!gW«BI*. 
2 7iEKa)*^i-fcLvr, |tia*l«*B!izfei^r. 

it*. 

[0 0 7 6] ±iB(D*^r-ii. itLria^SP*^©* 
tt3tA<Alt-r-5^Jili:. ±ii: LT¥iSS!l^ 

Wft«WW»B3i«1»€)*t*jtt*HlflH«Btafltr4ci 

[0 0 7 7] HS*«3 0ffi«(Dlifr^!S^BI*. 
2 7|B«(D«^l-fcLNT. Ihffiffi«*f6l=fct^T. ±<b 
LTft 2 a>U«Ba>««0f^ t, ©as it* a<as*-t 

[0 0 7 8] Jtsro«nE-ct*. ±<tLr«^SJA>t>(Oai 
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[0079] ti*^3 1 tffi0>1$il5$BW&m.\t. IS*lS 

2 7|gero«/£lc*;ivc. -hfeffiH^-iSlcfcuT. ±t 
LT* 2 rodJl*ffiro«mA^roam#A<Aarf SflilS 

[ooso] ±&<DmfiLT'it. ±t LTmm&frt>o>& 

It^ttfcCtl^fcoT, ^5fct*roS,2rott}|t®j!>>e>fflS* 
[0081] IS#JS3 2SEKrofi5^BBBJ^SI*. HslUS 

i tmnmrnzts^T . atmt^mmtnmiziim^ 

[0 0 8 2] 5t3§A^O>3tl*s ±<b LTfS2 0>tii#tB<D 

y t/h* t^JST-AUT SJ$#£'>fc < -r s zttwz 
Ll\ crofctfK ±UG>mJ$.l*. 3t^«b<D3tO)l£A<y 
^ftJtB-r-S^JtW^^^xfcCirlcfey. flMfffrg, 
<D;1^3feA<'>^£ < <t y . &ro*Jffl$)S*<£ £(^±^-5 
fc*l=. ft|Ka*a>fta>l::C**#4-fi<!&Jt$*i«. C 

[0 0 8 3] ff#JS3 3BttG>«I«RI!ll|SBI*. 

[0 0 8 4] ilBromjSlZ.kHtf. 3fe*Jtai#SA<5tli*N 
t.CD3t<7)l£A<y £#J{B-f £-«tlc<fcy. AStS^e>«£& 
S^lEmA^-r-S ffi#*ft«fcy*,/h$l^AS*« 

Mi^&a>ati%«t^« < * y . ^rofijfflssmA^ 

|Sj±-f S-t&lc, &|BBjj&<D£©(ci:^^7K^*<|»jt;* 

[0 0 8 5] K3fcJi3 4f2«0)HfF^P^^MIi. 3fe3Ifc 
®<h. ±f5J£®lc#lSj-f S^Si:. *3S^t>ro3fcA<Att 

-r-sASt® ±iBas*<. mmzKLxtew-n 

taw-m&t. ±^mmz^Lxmy5^\\zmmLtzmm 

9$ i: ASSIZES $ *ifcl»«ttl=»rt $ tit l^S c £ $ 
[0 0 8 6] ±IBO«^lcJ;ttli, « 
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-ci^s,, ctticty. *Mwro^BSB^gffi-ctt. ¥t§ 

fe¥&mztemz*itzmit&$:mTz>i}t&<Dmi& 
ttt&Lx. 9bmat<Dmm$hmi><fa±Ttt>o cross. 

B8 S ^fJ^B8BS^MA<||s;$ *t*> . 
[0 0 8 7] tmm3 5lHtt(DM^fSBJgaii. 
1l5K<D«fi£lcfcL"T. ±&mHtft\zM&L£tlXl*Z>¥- 

fi^rotf^tramroe^trofai*. ±ieAitffi*^ 

[0 0 8 8] ±IB(D«jSlc<fc*il^ spfiSProfcr^iflj! 
n&0>\z°v?t afOfttftXpi £ iS S o T /J* £ < 

m^mzfrzizwi^Mtiatzztiztjih. z<»mm& 

a>4MM=fHV Wm.*mo>m.W\zti\-iZ>mm*. 5fcJS^ 

z\<DmmBo>muaiz&-ox^ utmfrzo&zfrzztiz 
ft&X'®m&<&mw®±mzm< ctA't^s. *-ro 

[OO 8 9] m^3 6l5^<OSf*^S^^SI*. 

mmfc&m+ommiz. m'&m 1 k«<db5^sbbj^ma< 
ihm * titz c <t ^ <t -r* . 

[00 90] cttic.*: y s igflS.iiB^roM^cDcfcdi- 
fi^gSB^gs$^LTffiffl-r*c«tA<-e^ 

[009 1] |g*^3 TlBtecOJSlt^^S^SSIi. 

a*«3 6tm<Dmmzisi^x. ^mmm^m^^ 
mzffix.. ±SB^s«roe^^t. sir^fi8Bssaco^2 

a>mitSI;fclt-5^fflg|5a):t°-y^<t:*<l5l$S|L<. ^fi 

[0092] ±iBro«^(c«ttitf. m&m+xn&izm 

7jit)<?it>*i&Wm&m±lzS!LtB&$: ffig-T -5 CtA^^ 
•S„ Cfl)8S, iSm«iJSAve,roS»*3tA<2piBSB^*lk^ 
<A»-rsro-r?. atro«fflS(j^$f,iciSi±L. ns,®. 
temir^mmL&ZEiMs[i&&&7ii3iW.zmm-r set 

[00 9 3] tt*«3 8i5»rosst^j«sa^S(*. 
f*#JS3 6t^Kro«fi6lcfca^T. 

-tiE3£2ii!rofc>^cfcy M^gBBSSMro 
^ 2 roffi&Eicfcit s^sspro t° ^ t^gpro f ^ 
trofaro^'j^t^c t ^i#»i:-rSo 

to o 9 4] ±t&o)mmz±tu£. ±ti¥m&tmm& 



■ 
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Ct:A<-i?i*£fctfK *#£*i.4£*tl!&&*;pga<08j* 
S (4 ^ IS) ± * 1+ i> C 1 73< T* # * o 

[0095] ft#JS 3 9 15K0>£ltI?i«g^gSli. 
IS^«3 6fBK(0*fi£l-fct^T. aata»BX7-£t££ 

±iB*fi^<of-y^c>:yt. wsmmmmn » 

2 0> ffiS* ® I:: felt & ¥ffiSP<D e-yft flS&Sfl© e ^ 
t £>»CD7J *<* £ I* C t Zft®. t -T & o 

[oo9 6] ±u<Dmm-&t\\t. mjsmw&mnmn 
[ o o 9 7 ] it^is 4 o tm<r>5.mm m^m.mmmit. » 

[0 0 9 8] -tfBWflifiltKcfc+vtf. SStffiA^IHlCiSe^* 
LXi^tztb. 5SES^ : f-«)iEiS]fc<feu:?SS*^-©-b;Hl 

[ O O 9 9 ] IS 4 1 fS«<DS«^jSg.^*SMI*. 
ff#Jg4 0fB«<D«J$l-*5UT, ±BJEIt*l*, B.m§H so 

jssm^a>5«s^ * mm? zxi&mm'mmzmtotz&.m 

[0100] ±t&o>mmz&ti\t. siMm<%i&mizm 
z> zmmo&ft £ mm v $ s 0 

*0>tztt>. mt>txZ>8.8tW%i&&*8iWlz1Sl^X. ®& 
[0101] R#Jg4 2lB«<DSIt^«Sa*SSI*. 
[0 10 2] ±Ba>*Mtl::<S:4il2» fl^rHSB^M^^W 

mm*\zmJ5mBM&WL£&-etzVimx'&mL. iti-xmw 
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iz&^xmmnt<D\mtfm\-ft>*ii> c t < . 

[o 1 o 3] fS*Jg4 3BjBOBMBJftM*mi*. 
JSS4«^^-Ti.SStSj«S^(OSJl®lc, IS#JS2 7fB 

JiiBM{S^efc'«ki/m2<Da3it[Ba)^*i. ; e : *t 

[01 04] ±ea>ttj*-ett, *reiR9isB*<ivb0« 
* L-c«MB-r;*. -r**?*. 

icjs^rsiM=»»-r*. p<D<4a*±si4a««a*s 
a. 

[0105] n«qi4 4E«o>ssta!;as**sai±. 
»*«4 3iatia>«fiKi=fc;t^r, s«ts»mx?-]b<j£s 
±i5iaasitij#isA<m2<Daj^i5(D^fiSBic 

EaWflli© bf y ? t L < . *S»<D Ji^ilcS 

B^sn*<iBa * tir i* c |fc «• 4#m «t -r *o 
[01 0 6] ±tsxDm&xAts m&m+X'nmzmfntf 
frt>4i«B«a«±i=. sa^a^KrosB^mffi^ffia 

[O 1 07] 
[fK8©SejB«>»©] 

CHJ6a>»® i ] **BB<©ilfl|©— »ffil=oi^TB 1 * 
l^ Li 7 l-S-5l*TiftBJl-rih.(S» felTOTi: fc U T?35^> 0 
[ o i 0 8 ] *Stlta>I»ttK:tt«5tt£! LCD li, @ 1 

o>nai=. 7D>h7-f h^o atrtmw&w) zma 
tzm&xibz. '. 
[o 1 o 9] yni, h5-r;h2 oi*. it Lr3t3i2 6 

tS&lf&ift&Z 4lC«toT|Kfi£$ttTl^o 3t3S2 6 
lis 0|jU21t%*«a>lttt3^-Cfey. ^3t<*2 4cD«? 
S (Alt®2 5) (z;ttotiEa$+i.-S. ^jfet*:2 4li s 

ias-tr;u i offlico*® 2si(H <otu»a) *<^aic^ 

fiE^+tTL^-S. —7a. 3l7ti*2 4|ct>l>T±tB#iS2 8 
ir«lSj-T-5^®2 3 (B2rotllS*®) l*,-*iS2 8i:¥ 

1 lC»LTP)75lSJ(^-^<t>ftgT-^L7-:<S^S|J2 2 t 
*<. 3i:5:l-Ea**t■C»J1£ , *^^rt^-^). rtt*?*>. »* 
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[O 1 10] flgg*SS2 2I±, ±tLT. #352 6fr t><D 
3fc£#®2 S^ftlf-CKIt-f -5®t LTf^ffl-T-S. — 
^, ¥*§SS22I£, ±tLt. 7D>h7-f h20fr€> 

[0111] CCT-. 02 (a) (c) £#88 L 

i3t(*2 4Wtti:oi^T. £t>lci**fflici&f|Ji 
•T-So 0 2 (a) I*. 3P3fc{*2 4£¥iSgfl2 1 <Oi£^ 
|n)-t:£frt>Jlfc¥®0, 0 2 (b) I*. i3tft:2 4^A 
It® 2 5a>9efft£tilfr€>JlfefiaiB. 12 (e) tt. • 
36ft:2 45, Alt®2 5fc<fcU^ffi2 80>jR*(=*tLT 
Sttt£®T*«lBfLfc»rffi0-Cfc-S>. 

[0 112] ©##2 41*, ^^.tf PMMA(polymethy 
Imetacrylate) ltfcKj£fl£lc«fc MMtSCt 

*<-e#-5. C(D3fJte^®lc&£^le<*2 4I±, ®W=1 
10. Omm, SJL = 80. 0 mm, Alt® 2 5 
Og^hi =2. Omm, 2 1 <D*Iwi =1. 9 

mmt-r*. £fc, <®^g?2 2(OI6^h2 =50//m, 
¥SSP2 1 Iz^r •5^252 20^ftor = 3 O" <t"T 
•SCtlC.fcy, ^SP2 2«>"(@W2 li^8 7|/m-efc 

-So 

[Ol 1 3] ^3fct4:2 4*<l8iattl-ff$fiE£*iT^-5c£ 
iCcfcy, 7D> h^-f h 2 0liTfE<D*Jj££*rr-5o * 
"T, 02 (b) iC^fJ:^!-, AltS 2 5 a>&|lg^|S]#> 
£ Jlfci§£, 2 1 *<#® 2 8 lC*tLT5x±lc¥*T 

icff^StxTlvh.!*, CCD*FfiS&2 1 i*^e$tt-r, <g 

^g)5 2 2(D^3!i<«S**l.5. -ffct?*.. M^SI52 2<7)A 
lt®2 5'MDltfg<©&*)*<, Alt® 2 5lc§? Ll\, 
[0 114] C<DJ:?jSJ§^, Alt® 2 5^t>AltLfc 
5fc3Ift<D5*>, Alt® 2 5lcgit&J!£#l*, r^T. « 
^SP2 2lclS^AItLXl^®2 8^isntrsit-r-s„ C 

£>*t-SJ:5£, Alt®l-St(Sjf &®^t>£«<D3fcA<#3fc 
tttfl-SB-^ajltLT L£5 <k^ ; 3F4SI*fE*feLfc:l\, "Ttt 
*>*>. 7P>h7-f K20I*, Pg|S:#a>©3fct* 2 4ji 

[O 1 1 5] JfcU:, iftS-tr^H 0<©8tJj)cfc <fctf*<DS!(jt 

51-, s^wic -*ta»affiaffii i a • i i b^&g 
11 2£&J#Lfc8tJ?re&&„ m«*«i i aii, its 

ilttS^-r-Stf^Sffil 4all:, S^mill 5 a 
(j£SHi) A<^tt-ib*u 5aJia<k3 

l-jSSiBfSlH 1 6 a t>mtfLZ*XTti-b„ 
[0 116] ±|2**^^.S1fi Mali, =1— -> 

0§ n D n * : 7 0 59) T*HS£*T. 
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■5. SeaSS 1 5 al*, #MUf I TO(lndium Tin Oxid 
e)£*m£-r-5o «SiffilpJKl 6al*, B*£ 
fi£3*AttSa<Dffi(SjK*t« (feS« : AL — 4552) 
£, SWmflU 5 aAM&J&Sttfctf^XSlEI 4a<D± 

5J6-rci:lcJ:yfffig*tX'5>o 

[01 17] SSgffi 1 1 ib t , -tiES«S« 1 1 a t 
mWz. *7Xlfi1 4bi. 2B^SH1 5b, *>J:tfj8E 

Sffii6)Mi 6 b^fli^s^'r^ctic.feyff^^ti*. 

10 Jtffc, S«*«1 1 a • 1 1 bl-JtL, J&SICISCT^ 

[oi is] i i a • i 1 b i±, i^^ffiisim 1 

6 a ■ 1 6 b*<St|Sl-r&«fc5l::, Mo, ^bfV-JffliS© 

J$©«l^fflurtey#*5$^.*„ 

fulfil 1 a • 1 1 b<DMl-li, 614. 5umO)1S 
lcj:y, l^)-^^KIll-C•^ltSi6^fiE*+l.Tt^-5„ 

[0119] erotic, a^Kmicj:yj$s$»A-r 

20 S^i:lrj:y, j$g|f 1 2 fcfc, ;&gj§ 

1 2 0>*m,hL-CI*, fl*j*>;U9ttS«>»Att** Cffl 
S« : ZLI-3926) £ C <t A<T?#^)„ /«f 

tJ, wfl>jaS*t^<DA nl*0. 2030-Cfc-So fcfc* 

[0 1 2 0] $ t>|C, #^*ttffi1 4 b©n®l-. Sit 
fi1 7tLt. ^T— 5-<;>*lt)X£SEL*:T./US«£, 

^^isx/K^r^^o^^iizck ys»-r otitic, 

Xftfel 4a<D^®lc, 2<O;-aS0)iE(6]^(pli: 

30 4 5° ztj:?&?izmitm<wim£txtzm%iisLi s^is 
s-r-So : 

[0121] &L±<DT.miz& y , SltM<DjSS-b;H O 

ar/h-^'f K2 0^^^fb1±-i>C<t:lz*y, Btr;5HP.8 
^M#0)5lt^LCDA<S{at*^^. ;-«S-b;n 

oomfttei 8±ic, ^3ti*2 4^a@-r*. a 

S-fe;n oo><i3t«i 8 t^5tt*:2 4 <t(orai-i*, fig 

5 0 ^m05X^-+>- (0^-T) A^Atitffi^tl^Ct 

40 ^IK2 9A<JKfi£*HT^-Sp O^y, 3?3fe<*2 4(D#® 
28I*. 3fe^6«Jlcl*, PMMAt3gm®i:a)#®lcta^ 
t5„ fcfc, C(D^2 9ii, 1 OOfg^ 

s<DHi«f^*#ofc«), -gm.z 9iz*& : ?mmo>m±tem 

[0 12 2] ^IC, mUbttZ 4<0Alt®2 5l->!t|fi]-ri> 
<fcdl^, 5t3S2 6t LT^^^ISML, 3fc3S2 6tA 
lt®2 5i:^RIt^2 7 (^3fe^-IS) T?ffl<L\, Sltm2 
71*, 3t3l2 6^t>ro3t^Alt®2 5<Z>Mzmft£l£ 

^ffo\ sit^2 7i:Lrc(*, ffdxi*T;u5^— ?m 

so ^fflL^^CtA<-e#-5. felih«)Xg(-J:y, ^abBS^i: 
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[0 12 3] C(DSStSLCDI*. BfflptA^+tt&i: 
£(*. 7 □ > h 7-f h 2 O J Lfcl^t- Ktffiffl 

0 &m LfcSW*- KT-ffiffl-r £ C t £o 
[0 124] 7D>h7-f H2 0<DS)fElfSI= 

OUT. S3 (a) fcl^L (c) £#88 LfcA<t.iftSrf 

^g|J2 2<D|*^(D^«J*^ AltB2 5£^Ll\, C<Dfc 

03 (a) izirr«fc5i-* <«^SP2 21=* ys 

fttZtl. SI2 8^b, 03 (a) *|rl*0^L^t\^ 

S-b;n o^(n)lt-caj*$ti.-5. 

[0 12 5] 03 (b) tZ*rtJz?lZ.* 3fe352 6 

^h(J>Xmtfta>5*>. £-rS®2 3lcAWr-6J5E»l*. 
Sittt:2 4rtT-a)^S!ii=J:y> =S y IC#iIc*;K4. - 

Oli. @3 (b) ^-^#3 1 a<0ck5IC. flg&S52 2 
•^iSJSAStLTSIt^tt, ifcSrfeJH CMDtiS:*]5fc3 1 
b,ktf€>3fe-efc£. -otoli. 03 (b) lz^-T3t3 2 
a<7)J:5l-. ¥«SB2 1 <t$B2 8 £(DR!l-l?£:K§tLo 
oa!3fct*2 4tfl£6;S8U g$?Wlc<g^g|J2 2^SJ^L 
tfiUJti. Ul*7lc3 2 bt!tC-53t-efc-5«, 

[0 12 6] 03(c) lC^-r<to|-. 3fe3S2 6 

A^(DAa*3fc<D5*>. £-r#®2 8lcA«fr-SfiE«-l±. 

$128 1$®2 3©jpasi5 2 1 ta>rnx±s.mL-o^> 

0 1 ^ 0 c = a r c s i 

-ea^tt-SAStft 0i -eflg&Si5 2 2^ASt-r*ttf £U«, 

[0 13 1] fcf£U ±S5iC2lcfca^T. 
01 
n i 



Hft{*2 4rt£te«j.U fijHMlcdS^giJ2 2^S|jSLT 

sitcF+i, $®2 8**t>$ft's-fe;n o^isji+-cai?3-r 

[0 1 2 7] &L±<D3tW1)\t>ttfrZ>&?lZ^ #3g2 6fr 
t,S3t<*2 4'v(0Alt^©mi:A/i:^T<0fie»l*. tt 
&S?2 2X'B.m$H. $02 8^aoT«S-trJH 0^ 

-rfc=b*>. *mmm&o>ya> k^-< h2 o 

lis PSStt<7)#0 2 3£^;oS3fe«:2 4£(i^f-Ci:l-: 

<fc y . jfca 2 6 an c>(D7ta)ii^A<Stor < . 3fe3i3t 

[0 1 28] 7£3S7t<D*Jffl&*£££ICffi±£l± 

%tzib<Dmm&2 2*fci*qifflat2 1 ojmm . ~3. 

[0 12 9] 1. M^SP2:2ICOf>T 
B3fc|*2 4IZ&IVC. 3<D(®^a5 2 21*. ±tL 

T. 3t352 6*NibCOA&t7t£Slfr-5Stt0i:LT«t6 
r*. #02 3<7>^jSS»2 1 I*. itUT, BA 

■fejn oottBlcRit&Ji'fejKBtEi 7lcTS«Lfc 

at. ifej-o:0H3fe*a!a-r:*2ia0i: l-cbb-t*. 



20 [0 13 0] 



2 2KfC&3S2 6fr£<DA*t3fc*<£ 



2 2^0)Alt«. 
2 4 ©B^t* 
(g£»SB 2 2 lZftl*TB%tt 2 4 <tffi-r^>felH«7)0 



n 2 

0c : M^S|52 2<O0$ft. T?ifei)„ 

[0132] ei±a>j:5i=. mm&z z^oytoxmn 
01 «t£2€Bfe-*-j:?i::ff«B2 2 £«*jt£-r*u£. m 

MSP 2 2^e>3lJttt:2 4(Di+tP^©3t<DilttA<liP$iJ* 
[0 13 3] 2. s Ffflg?2 1 IZ-Ol^X 

(-O jUa%-tr;ui Ofrt><DJ5S*5fe. (D) R*J^— Kt? 

[0 1 3 4] ±|g (>f) a>Jii737lcl*> B»-feJH' 0©;$ 
Ml 2-(«n*$*l. RStffil 7T-SSt$*vTSS^7t 

#2 4^Astufc«i-$02 3*s,wttmm~>mMT* 

*>. R3t«1 7T*RS*£*.£5felittilt5te£fc-l>o C<D& 
W1B&Z 1 CfeOTS»t4Ci:4<a«lT*4 



&£o o*y, B&«B*r*$*-*-&Bft*ttt-*-«B 
($0) izAStLfcjfei*. pMn*MUHkSl±a>b *lz 

&mx'±&.m?z>. ccofcift. (g^gp2 2icAi4-rs^ 

A<(g^§B2 ZX±5.fSiTh't=tbizit. 

n (n 2 /ni ) ■ • ■ (S2:) 

y^b-T-SA^ ai3ttt2 4cX>*t*4 t i:LTPMMA£ffl^ 
30 fc»*lifcJ:-l-4 2" mb|ca«. BM-bJU1 
0*Nt><©m*7t(*. B*i*^2 4<D^fflgP2 1 lc|?)4 0° 
&LTX Am? -5 C £ A<»*|L t^. 

[0 13 5] 2paSP;2 1 I*. &fLtlita2 8 t 

¥tT-Cfc<-Ct,ftL\. ¥SjSP2 1 ^0>AS*ft(i. SSttS 
1 7(zfcM+-j53t<OU.StBfflic=fete#-r-5. C®fcft. R 
ft«l 7to^ttlcoUTtSIB'r+ili. 0 4|z^-r<k5 

R3*«1 7©;4«lc>(4 : Lr±3 0° SS-efe^irf 
-5cr. ¥aSP2 itOBMCil 7 lc»-r-S<a^ftS 5 £*> 
40 «t^± 1 O" KJlrtt-rtttf; ¥SSB2 1 -esi4**t*7t 
<7>1&#3 3*Bt*r^Jtf<4?#*. ^Cfc, 04T-I*. ^ 
SSJ2 1 *<#I2 8l-*JL:r<®MLTL^^Ci:$^y 

^r<-r*fc*. ttttft&;0£±e<D*FSLi*BB<fcv 

[0136] C<7)«fc 5 l^v ipaSB 2 1 A<#0 2 8 \z$t L 
t¥ff*feli± 1 0° iilF*9)»(®#T-^fi£$*trL^lf . 
jfelS2 6*Nf,<DAI*7tl±. JS^SP2 2^©AS*ft<ty t 
A-#fcA8*£i-e¥igg&2 1 icASt-r*©l7. 3t3126AN 
f>¥SSP2 1 ^Aat?**ft<*«'^RMi<=< <» 

so 2 i r-si*-r-£5jfec7)S*<^',<>tE-i)o 3fe38* 



(13) 



ftffiW- 1 0-3 26 5 1 
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[0 13 7] ±12 (Q) (DSSt^E- K-effiffl-T 

h7-f K2 0^;NiTLfcSSt^-F-effiffl-r*li^lc. 
+#&JiB7t£;8S-tr;n 0-»!&y&i;fc#>leli. 
S3 2 1 CD®»li*fM+*il£*£lM3:i:#£ Ll\, 
[0 13 8] 3. SS2 3lcfclt-SM^2P2 2t¥fiSP 

2 i komw. 

#*®2 3cd(s^sp2 2 tspa«B2 1 tommiz-oi^x 

it. (a) «ffl#A<#®2 3fflJ^t>SStSLCD^Mfc 10 

<t#ic. mm® 2 2<Dmm&'m < > ¥i§g&2 1 a>mm 

&*:&l*zk. (b) A»B2 s\z&-rz>mm&Z2 0) 
9tK©»»A^# < . ¥SS5 2 1 a>4ttB0)fg?Dft<'h$l* 

[0 13 9] ±IS (a) (D^m±, #12 8 

^<D¥-1B&2 1 <DW^0)^?DA^ MMSB2 2<D*t^(D& 

2<*>«^<D;*:££l*. 02 (c) |C^-f«*4SP2 2<D# 

[0 14 0] £Z>lZ. flt&SB2 2fc<fctf¥ilSI52 lOfcf 

t>+t*^lS±^«:(z3Ffia5 2 1 ZWM.?hZ\tk<X>Z. 

[0 1 4 1 ] ±15 (b) (D&mt. flS<©<fc5l-. 3fc3I 
2 6^t,CDA*t3fc£*®flffl-f StcibKI*. Alt® 2 5 
^^^rS]A\f>afcli^lc|!liB2 3(D*S^SP2 2 30 

[O 1 4 2] 7D> h^-T (-2 00)KB^3t!iSa> 

Ufc„ O^y. 7O>h7-1'h20a)#S28(na«S 
|6j£0° iU O* A^+9 0 0 (DffiHIzfclt-S^S 

4lrr;H^Lfc„ 
[Ol 4 3] CCDlSS£E6IC;jt-to 0 6 t> BJ £> j^fc 
<fc?le % 7P> h^-f h 2 OlZfclvC. #312 6#>t>A 
8t®2 5£ffioT3S#{*2 4^AI*L7=jfcli. &7tt*2 40 
4©f*ffllc«fey. #®2 srofte&l&fclRl^aittJ^-Cl^ 
■SCt^fl-j^-S,, 'T'5ft5*». 7D>h7'< K2 0IJ. ^ 
at<* 2 4 ickb * ixfcstai 2 6 A"> t> <&7fc£ 
;n 0 left L"CB8Sli:icAI*£-e- Set H&l* 

[O 1 4 4] £t>(r. *i»S©5»lLCDli. a 
IILCD^CRT, PD Plf<7)efS3tSWr-f ^.^U 
•f i: tfc$$ LT, J: U 91 S L A^figT* £ 1 1 » 5 * 1 £ 

i-Ut>*>. 0 7 (a) icin-f £51::. 
(D^-i-X^U-f 3 5A^(03fc3 6 ali. Sffl3fe3 7 left so 
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LTjtft73ftA<i£fl£t&£. ZOtztb. &3 6a*>C> 
JSB3fe3 7 ^ML§|L^=fiE»3 6 brf><, ft!g#f-ei££ 

[0145] ^tiic«Lr s *nmrm<»Jx.mm l c d 
-ei*. hsh*- K-ettiB-*-;***. @7 (b> ic^-r* 

7D>h7-f h2 0^e><DfflKl7t3 9at, fgffl 

Ht3 7ttf. ?£&-fe;n oros»« (0^-e-T) icrs 

#t£*U *Mtl7£3 9 a t^H3t3 7 tOmzftm-f&tfL 
#3 9bA<. C+llCj:y. Bft^t 

[0 14 6] JU±(D«fe5lc. *HJS<D»»l-^-S«fi£ 
I*. 7QX-7-C h2 0*<jigf£tt<D«7ti*2 4£ffi*.fc 
^tl=<fccT. 7t3S2 6A>t.tblt$+i-57t0>fJffla!l^A< 

I-. &A-kJM 0\Z+#tj:mWi!t3:*Z.ZZttfX'Z. 

mmmmiz*. *?&izBAzi^7f;&-5!mt£ix.mm lcd 
£ mm-? h^t tfsim t sis. 

[0 14 7] [S?i6<D»l6:2] *fgBJi<D<fe<Dfti£»gglc 
ot^T. 08fcl^L0l 1 lc&-3^Tt&B.B-f;h.l£j£tTa> 

m^.tmm(ommt:m^^mmz^ m-ofmzttm 

[oi4 8] *mmo>tem'\zgkz>5.ttm\-cDit. ms 
ic^-r<fc-5fc. j^S-tr^n ioomiffiiz. HS6<z>ff2ffi i ~e 
IftBBLfc^Dl/h^-f K2.0 (fgiro^(*) <t«?S<0 

m2<Dmfti*4otiz&^Tmf&2*t&7a>t-^>( h 

[0 14 9] -tt5S5 2CD^7tt*;4 0I±, 7a>h 7 -f h 
2 0©®jt«:2 4i:?Sg|-tr' i ;n 0 £<DRiiKiem;**U « 
3t(* 2 4 <D#S 2 8 left LX^ft'S^® 41t. fcg-fe 
^Ul 0<DSffileftLT¥^lSffi4 2 t^*-T-S>. IS® 
4 2left-r*^®4 10>mUtk\t. 09 (a) 1^-T.fc 
Ole. ®jfe(*2 4<D#®2';3l::fcl^-C«&8?2 2tspffl 

sb 2 i i:*<s«ttles■r^>ig^7j•^s^^l^^4 9*<. 

mW4 2t W-frlztz jeglfr 5Ci!i<fftLl^ 
[0 15 0] £fc. m2<D^jt«:4 0l*. ^iro^Tfet* 

T-fe-5»7tt*:2 4 tii>s& < i immmtfmLi^nx'te 
4ozmfti*2 4t£<m 1 cttwx-BtfLLx : t,8.i\ * 

fc. Si7t«:2 4tm2<»^3tt*:4 0i:^. ^7lliS*diJ?e 
JK^leJ:or-tt;B*IleJKfi£|ri)J:5lc«fiE-r*Ll^ Sig 
x§ ^ SS84b-r -5 c t tfXZ ^ o 

[o i 5 i] m%.#2 4km2<Dmifti*4ot<j>mmz 

C+llc«fcy. S*ft2 4tf 2ffl^3fefi:4 0i:(» 
P^Klcli. ±15X^<— y-0)^Slc«lSSf Lt^l®4 3A< 

[0 15 2] ^2©^3ttt;,4 O0>Jg®4 2fc, i^S-tr^ 

1 o©S7tffii Btnmit. {®%o>misimz-$i2it2> 



(14) 



ftffl¥ 10-32651 
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2<D^<*4 0i:{i3fefil 8 t<»&m-Q<J>ELm\-±%% 
<D&s/><Rfrit£*i. %m%<r>&*i1fiZ hizWUZIxb* 

'j r )\,m * ¥ £ m ^ i> c t *<t? £ * . 

[0 15 3] CCT-. »3fe«:2 4i:j«a-tr;H OifflK 
lr|& 2 rosifttt: 4 O £ BSI+fc C i ir J: &2!)£lco^T Ift 
BJ^-«>„ 09 (b) IZTji-rjiolZ. m2(D^3t<*4 0*< 

Rit&*iTii&i*4tjft csijs(d^®i) -ei*. mm&z 

2A^t>. jSS-biH 0^<Ddi»®i: Lr<D|^SB2 8*t? 10 
<D^JS I n WP I i . I 2 ) li> 3til2 6^t><DffiSt 
Xn (04>X1 > X! ) & If if'h 

1-ei*. 0 9 (a) 1-^*51-. m2<Dgfttt:4 0£ 
Cil-<fcy. «&SS2 2frt>. jfcg-teJH 0-^<D 

amET?3&-5S52a>^5fct*4oa>j£Si4 2*-e<Dffi@l I 

[0154] -rut>*>. mznmit&totf^ ya^t- 

h 2 oa>*fs8SB2 2frt>;$.li-fe;n o£-ea>ffi8t£ 20 
-Slc-r-5Sfi|^mfc-rci:l-<*:y. 7P>h7-f h-> 
XfA5 1li. 5fcS2 6A^fl>ffigtlc,fct>-r-S<DilJg 

[0 15 5] CCT-. m2<Dm%#4 0 lc£ *aj££5t 
frto-SfciMC. 01 O (a) IC^-r«t5(~. &tilS&44 
£. m2(D«3tt*:4 0fl)JSS4 2lz«LT¥ftlc^l!l* 
1*£:*<t>. 7Q> h^'f h->XfA5 1 <DbB*3t<D5lf)t 
«-*^,fil^Lf=. fcfc. Al*02 5(Bjfifil£;ffl£&flJ&ti 
MPs it. JSS4 2l^j3^rjt3S2 6A^gt«t^ 
S£3M5&&S7te§PE tLfco 38£a>|g£li. 011 30 

(a) i-TP-f 

[0 1 5 6] Mfl=. it^(Dfctolr. i2fl)Sjt*4 0 

s^^ans-r-sfctoic. 010 (t»> 51=. 

^tUS4 4^ 7P>h7'( K 2 Ofl)|fl2 8lCJtLT 
^ftl-^ift^-tfEfA^t.. ffl^^ffof-„ fcfc\ A»S2 
6<Difi#£jffl56§ii#rtimPs tL, 1102 8ICfc^T3t 

ag2 6ANf,st,5St^a^sisfi7GMPE at. si 
stigmi*. 011 (b) i-^-r<tfcy-cfc-s= 

[01 57] 01 1 (a) ti&lf (b) ZttrnTZ^k 40 
A^BJl&AxfcJ:?!::. I2©f3t«;4 O A<|£l+ ib*lTl^ 
&l*J§£\ 011 (b) IZ^-TJ;5l-. »fi©tf— VO) 
t° v^pA<. 5fe3S^ 6 l=i&LM5 <!::*:#<. 3fc35 2 6^S> 
it Zfr -S IS if /Jx $ < 4 <© l~*t L . *ft*fe«^0> ? □ > 

Vz><< h">XfA5 1 I*. 01 1 (a) l=*fj: 5 l=» 
*llt<Dtf— -j7(Df>v5 1 pA^2(D^i5fe(t4 O0>J£04 2 
^<*ICt>fcoTI5lS^L<. nftatf— 9t>— frcfc 

[01 58] jy.-h<D<£ 5 *HJ6^^05Slt^ LCD 
I*. j$S-bJH O<DStI0l-7P> h^-Y h->XfA5 1 50 
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jfe(*i:LT<D^3ttt:2 4 < !:. jftg-feJH 0&0>mi=. « 
jfc#2 4(D(e^gp2 2*e,'j8a-feJH O^T'CffilS- 
SI=-r-5fcft0)m2©3l3ti(*4O$ffll^fcCtl-J:y. 
7P>l-7-f hi/XfA5;i *<5ftft-b;n o 
■ML. *i«£l*»ft"et.. BS^><a 

[01 59] csnka>M>3] **wa>*e>»cte<DSgj6 

JfcttlCOOT. 05. Hi:2ftOL01 4l=a-3lvc8t 
W^-+tltJiiT<Dtt5y-Cfc;-6„ fcfc. BiItBLfc#SIJ6(D 

[0 16 0] *HJS^ffi(7)EWaLCDIi. 01 2I=« 

-r<fc?lc 5fcS-fe;n oa>fifr0ic. 7P>h7-(l-20 
i: m 2 (T>m%& 4 5 1 1- r *^ * *t -S 7 □ > h 5 -f 

[0161] _tfEm2<&3l5fcf*4 514. 01 3lz^-r«fe 
^iA«:2 4A^f,(DA's^ilt^. ^OTat^Ta (Slffl^O) 
^St$1i:-S^te^*-r?>lni7?«xa«T-fe*<!:*lc. 3r 

73l4txiL«tfe-l). C<D«fe; ; 5'5C^#^fc-rm2(D#3 l £ 
<*4 5 i: LTI4. •CTxtftt^^»S#aSO)«ft*i)tai 
« (SS=8 : JI/5Xf-f-) mSSStLTA^pI 

[O 1 6 2] fcfc. Ig2<0«3tt*:4 5*<A^3t^Sxa^ 

1*2 4A^t>a)aal^3t^t;f£?^^<Sfe^t*•t^*c:^:A < 'e^> 

5t3i3fe<©?iJffl^*^|Sj±*ii-^Ci:A<T**^o *fc. * 
2<DS3t(*4 5A<. BT^(DftS®fflA^e.A&^Lfc^fe<D^ t ^• 

3TS<DftS®fflBl^f,<DASt3tl=l4. m2C0«3t«:4 

[0 16 3] ^3t»2 4t^2a>^3ti*4 5i:a)rai®IC 
I*. SfSO/zm©^-* (0^-a-f) A<^«>gxfli$ 

tii), ctii^cfcy. 01 2b^-r«fc5i=. i**2 4t 

[0 16 4] ^2©S**4 5 tSaS-feiH 0<D<gjtfi 
(0^-a-T) <ha>RSll*. 8i^OB«r**-Sk*1**** 
« (H*-B-T) T?»fc**tri**. C*il=«J:y. §2© 
3>*(*4 5ijaa-b^H O;t(Dl!lS-e(0S^I^«fc-S3fe(O 

[0 1 6 5] 7P'> h^^r H'>7fA5 205KS 

BBife5iS(0ai^lS^I-otvTlttBB-r-i, o 7P>h7-(h 
WtA5 2 0>B8B«^S*iBl^-r*fc«f)lr. SJllELfc 



(15) 



1 0-3 26 5 1 5 
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n&oftzm i T-mi^tzmzzk (@5#pj tmrnomz. 

<Dm20)«3t(*4 5(D^^lBl^O° 0° frt>± 

9 0° OffiffllCjSl^T. »20>3l^tt:4 5 )V 1 

[0 16 6] 01 4 frf>W ?|:: % *3USff2@«> 
7D>h7'f K->7fA5 2li. f&20>^3fc<*4 5l^<fc 
otf1 0>»5fci*£ LT<Dg3fct*2 4*Nf,<Dm»5t*<t!t 

ft-r-s chicly, mmommt i-tk^ur. h 10 

[0 16 7] SLta> Jt5lZ % *Slife^ST-Ui^Lfcm 

li, mittt*2 4A^f,<oai»^3fe^t^[Sl3?1^■•^)m2(D^3fe^t 
4 5 tic <fcy. »a-b;n o^aiS*-r-53tro 
»S»*A<jp«Hb**i. >MHzjui o Hlf*- 

[0 16 8] ±fgm2fl)«3ti*4 5t Lt. 

[0169] C5tJ£a>«2SS 4 ] *&m<D £ t> KtewSSiS 20 
mi:odt> 01 5JSuLiai 9 izmrs^rmwrti 

[0170] miaa>iiis<DBffi 1 T-mBMLtzkoi-, m 

3fct*2 4CD«!!?#(M0>#®2 3A<. M&g|52 2fcJ:lPP 
ffiSP2 1 lcJ:-DTff2JtE£*iTl*-5i§£. jfcg-fe;n 01c 
TEIt£;h/CfSt;®3fci*2 4^AStLfc3teA<#02 3£ 

[o 1 7 1 ] o^y. @i 5ic^-r<fc5i-> S£&-tr;n 30 

OA\e.(Oai*jt4 8 a(±, !&f Ltffia2 1 0>HfrZ> 

-e*t<. (g^es2 2*^te^#fi5'vsja-r^. ca>t 

JIS8SB2 2^t><Z>tiJ|*5fc4 8 b£. 5 FSSP2 1 6>t> 

(Dmmat* a c t*<. siMcMtta^isj^ajatLTxa 
-r*ctic«fey. s^^t&iac i*.*-*>*^r*<**t* 

[O 1 7 2] C(DJ:5«HI«t»*-r*fc«>IC. **J6 
»8S©K9*£!LCDtt. 01 6lr^-r«fc5l-, 3S3fc{*2 
4(D#£0 2 3IZfclvC» flf£4SS2 ZC>m.m~. 5fc£&&t 
r*&BfiJ»K4 7 (Ktt*tt> *<tttt£*tfc«l*-efc 40 

So -his*Ms»si4 7ii. 01 6iz*-r«fcdi-. as** 
• 2 2'vMfr**<D-r**-T*. ^-«)A*tfti-i3*?it>-r 
Rsrr*. ztuz& y, isiB2 3A^«^#«^ajst-r 

[0173] KTFIC ±iE&Jg&IHK 4 7 SSiST 
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Co 

[0174] 017(a) IC^f <fc 5 «%ft 

2 4©#I2 3(Dai4#l:, X/W* 'J >"7lZ«fcoT 
7^S-^AI6 1 **JB'f "So 01 7 (b) 

l-^-f <fc5l-» 1 <D^®|-r7+ K by 

X h 6 2 £g*»Tt£„ ft%X8£8"C, 0 1 7 

(c) l=3s*-J:5lc» K6 2J/^- -> 

•7*-r-5o f Lt. 01 7 (d) lc^-r«fe5l=, 
>y$hfc7t h 1- 6 2 J7X^ t LT. TJU5 

-■7ABI6 1 (Dx.v^>^ft5o *<B&. 7*H/55 
Xh6 2«Mlt4Cit^y. 017 (e) i=*-rj: 
#02 3<D<g^gP2 2 0)SBlC % TJUS-^Afr 

[0 17 5] fiLk«>J:3l=i (gs8SJ2 2 0>a0lc&H£ 
»K4 7*<Sl+&tlfcCtlC«i:y, 01 61=*-*-* 3 

< t-SCtA^^r-fc-S. 01 8lc*-T*5 

«MAdEa$6 0" i**;<tot*l OHM) 0 c «fc 

y t/j^aFi^A8tftT?«asp;2 2^A*tLfc#4 9 a *<. 

*S&SP2 2 ^aoTffi^%(ffl^Si§-rS3t4 9btS 
•So C<7)*5^3(fc4 9 bl* ; , p n qti££<b T- 

[0 17 6] CtU-ttLT.. *SIJ6^S(D«fi£-eii, <S 
M*2 2l=*Bfi*K4 7#t»*£;hfec£l::*iJ. fg 
Mftgar£*£< fcofciiUt. -t!S0>3fe4 9 b©,t 

[0 17 7] tafttf2 2 0tt*lftacr£*: 

t^Ci:A<-e#-5Ci:lc^y. ?1I*2 10SII« 

ip]*^mfc**i=. ztf&mztiiz< < <jy, 

S^SfiO)rSj±A<0*i-5<!:P5fiJ^*<fc-5o 
[0 1 7 8] 01 9l=^-r«fc5l=. -hIB#MJS:lt 

'J«4 7b GSpfcSW) ^aurtttf. SH3tA<SS 
[0 1 7 9] Isl±.fl>«fe5l=; *3li£»Sg(~efe-57P> h 

7^^2 01*, <s^«P2 2^f>as#0^a>aiia*$*i 

<-rfc»©*RSS*K4 7 A< v <®^SP2 2IZ^fiE$ttT 
USHi: ^^ISt LTt^Si, CttlCfcy. ^l2 3A^b 

ff)0lc(»^7=SStS L C DIcfc^T . 1= C^-V>rK^r©«: 

[ O 1 8 0] CHJ6«)»ffi!5 3 *«BjtD $ P, icteOTUSS 
J&SUC-DIVC, 015. fc'<fci;0 2 O^^L^L0 2 2I-S 
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[0181] *Hifc£0fl$8lC&&£S*l!LCDIi. i2 

0lc^J:5lc, j£,g-fe;n OWHiJEIc. 3IJ£<D^©1 

tMLfc7P> h5-fh20t. Cfl)7D>h7-f h 
2 0<DS®2 3±|cSltf,^fc3t^«ffi6 4 (*HS# 
IS) tlCj:oT«^$4x470>h5-< hvX^A5 3 

[O 1 8 2] ±ffi*^«««6 4ICfc^T. 7D>h7 
-f h2 0<D#3fe<*2 4lC*t|p)-r'&ffiT'fc-5fe®6 4 a 
I*. 0 2 OlC^t ^3fct*2 4<D|fl®2 3iffi« 

^--spge^tt^^-r. jss6 4ai*. m?tt* 

2 4 0)«^giJ2 2IC«lBj-r^>CtSlC, fm2 2l:?fr 
6 5it>mm^*t. 33fc<*2 4<7)¥fig|5 2 1 ICS* 
|6]-f £t4MI-. fiSf2 1 IC^fftt^SaJe 6 tmtfLZ 
*lTl*-?>. ^*HS«6 4|CfcL>r. iS^%fillC 

®.W.-?hW(>1hhmm6 4 bl*. ^3tt*:2 4(7)ScS2 8 

[0 18 3] %¥*i«C6 4i*. m%wz 4tmm\z. 

tL©IS^S?fc<fcU:^figPA^|Sl-r-5)«fe5lcEM$4x. & 

g&2 OumO)**— 9" (0*1*^) ^^L-C^3F*t 
•S, C*ll~<fcy. 3t^«««6 4 0JSS6 4 a i: . 
*24 23t ©RUCKi. I8J£— £&*«D££Uf 6 

[0 18 4] C<©<fe5l^ ^3tt*2 4(Dfi!riSlC^aiI 
lS6 4£g:lt. ^(*2 4t^M«ffi6 4i:(DP B 1IZ^ 

§U16 7 *<#£-r-& cilery. TS50><fc 3 

[0 18 5] "f gllBSiife(D}K®4l-teU-C01 
5^#SBL/,»:A<c>Si^Lf=<fe5IC i£&-fe;n Ofrt>m 
3fet*2 4^Hi;AStLfc3fe4 8 a • 4 8 a I*. ^3fett2 
4rtSiJT'l^li:^lS]ICjlA/fc*i:L-C : t. f?-®2 3<Dte&Sf5 
2 2£fcl*¥*ISP2 1 ^^tl^ttSiS-r-SCirlc^y, 
^3fc{*<7>#@2 3A^SlM=gtE&:5|p]^tbatL. «<D 

[0 18 6] C*U-*tLT. *mi&tem<»?a> V=54 
h VX-TA5 3fll 0 2 1 ICjp-r<fc5l^ iSS-b^H 
OA^*5fc#2 4^Pi:7jfi^AatLfc7fc6 8 a -69 
a I*. 3l*t*:2 4*Nf,aJStLfc^lC ^m@6 7i:3t^ 
tttS« 64t ©f^ffi i: LT <DJS® 6 4a "CBSr?- & C <k 
t?. fSU^l^ft'Miifc&tfcy. jfe68b • 69bt 

[0 18 7] ft*?. Jli£<D?t^i««6 4<Dft!>IC. 12 
2(a) Icip-f £51-. ¥««l-^fi£$ttfc3fe^ffi«« 
7 1 £3?3fc<*2 4CDfI(Sl^ffimLT : tfiL' k . :«)«S> 
±fe3t^Mfllffi7 1 li. 02 2 (b) (C^-Tcfc5lC. ^ 

3t»2 4<omm&2 2A>t>ajstLfc3tA<As*-rs^m7 
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lai, 393fe#2 4<7)¥SSP2 1 A^aitJLfc^AI* 
t^«7 1 bi:A<. SlMzMkSBST^^rr&Ci: 
lc<fcy. m&7 1 a • 7 1 b<D-€-*i-P4x<7)SB^f)^ 
#(M^CD5fc<7>ail*fte a - 0b A<ISIo€^L<^-S. £fc 
I*. «H87 1 a £. C<D®k7 1 a £&ig-r f£ 
i§E7 1 b^SS-T4jti:^:C.7JlR)^[Hl«T-r*f=i6lc. 0 

[0 18 8] fc-SlM*. 0,2 2 (c) IC^-Tcfe^lC. jfe 
10 ¥ffflt«7 1 iCtel^T. »jti*2 4<7)(S^aJ2 2^£>£ii 
ttLfc&*<Alt-fS«U3£. V*"*** 7 

1 cT-^jTf -S^tl^y. «^8P2 2^bai»Lt:3t 

[0 18 9] Bl±0)cfc5l^, *ftJ£ff£®0>«j£C:,fc;h. 
IS. 3fe5Milttfi6 4 ($feli5fe5MifltS7 1) l-<fco 
T. ^it2 4(DI1l®2 3(©<g^2 2te«fct/¥fig82 

y . i- cfrv**<ou^mw±&*tf-5imte5.mm l c 

20 [0 19 0] C5IJ6fl)^® : 6] *£IU|<D£e,|C<fea>Sgjg 
Jf$@|-Ol\T. 02 0. 0'2 3^LB2 6l;Sl5lNt 

steB-r+LifwTrotteyc-fei). ate. «jiBLfc=&njte 

[0191] *Slt6roj^©<cSSSSt^LCDi*. b5IB 

-f l-->^fA5 3 (02O#8B> ^'y^/^U*«6 

[O 1 9 2] Jif3<D* -V^/U^Utitg^llS-rSfctf) 
30 I^. *HJ6ff$SI<DSMML'CDI4. 02 3lz^-TJ:5 
l=. 5fe^*HHS6 4<Dl£®!6 4alC. •Mxli I TOA>t, 
tt-S2l^«ffi7 2 SfiSt*. ^3t«:2 40)^61$ 

2 2IZ. ^^IfT^US-^A^.fcaic. 

[0 19 3] 0 2 4O>TgB!^jVr0l±. S3tt*:2 4 0)^ 
fflSB2 1 ©&&;&ia)frt>Jlfcl§£<7>-tBE£&tm&7 3(D 

^tt5^-r¥Si0T-fc-s<, 02 4ic^-r*5i=. sstm 

40 «7 3l*. aS3t<*2 3©MkgB2 2 (D^SIC^It t>*lT 
L^-5(D-C?. S3fei*2 4©2Fte§P2 1 <D^73(S)A>f,a-S 
iXh7-f7"M5. 3t^(St5 6 4l=»fiE$ 

*xfc2l^«S7 2*. 02;5lz^-r < fe5lC 

ttic^fi£$tt. ss*mffi7i3tej:i/sismffi7 2i*. s 

[0 19 4] ^te. ^3t(*;2 4(DSWBS7 3 t. 
*S«« 6 4 <7)SIBmS 7 2t (DWI-li. Stg lOjimg 

gfO^xf-^f-Xx^-t (0^-B-T) A<SJifli* 
in-Ttey. C«)StglclllsbLt^KgA<^*tLru 

so -So 
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[0195] C<03t^«fll«i6 4l*pimt4^L. 02 
2tltcmi%0>M$&t. TIB«)£fcyi::fT*>*l*. 02 5 

izok+xoiz. swm«i7 2*j«fct;sitm«7 3<D-e-*v 

5CDX&&fc.fctfYM£A<gtai$*U $;/*/<*;KD¥ 

-set -So 

[0 19 6] &fc\ CC-ei*. 5fe5MiHt«6 4|C* h5 10 

LtziiK 3t5Mi««6 4O)Jg06 4 a <D£Slc31BJ!ft«l 

mH7 h7^ :?ttl^j£Lf=7jA<. *<DfiJffl^ 

A<ig I 5 

[0 19 7] Ja±a»<fc5l~. *HS£fl^©&J&l~J:;h. 

i*. ft^ra<g«6 4*<*-y*/<*jutLT«frr*<z> 

pTffcfcRStl! LCD £ is&-f 4 C t A<pr^<t £. 
[0198] imm<DteWt 7 D *f§BB.a> $ t> !={&<» JtlE 20 

[0 19 9] *SiJfeO)^®I^^Stt^LCDjb<«i^^ 

3fct*2 4CDA&I52 5<t©raiC. 3fc3S2 6A>f>AS*®2 
5 ^A3ff Z>%<J>fcb< y ft £*jm-*fctt(D#*))fSP¥fa 
tLT. 7*'jXAi/-h8 1fcJ:0;jit)[«8 2Si^fc 30 

1 ffl^UXAfl)lIftli1 0 0" t-T-So ^3fc<*2 
4t»S-tr^H OCDdftffil 8i<DWlCl*. BSt*^ 
^fQ-r-5fctoO)^S48 4A<3£A£;h.-Cl , >.S„ 
[0200] 3t3i2 6ii. WjHim^icrH^$*t* 

SP2 2^eg^ft<ty t^#oftST'AW-r*3t*<#a 

U mm&2 2fr*0>mtli/ttU'DTftm3,m.<Dl!S.T$: 

[0 20 1] i*«:2 4(D«StLT»IlcffllNf,ni. 
PMMAiOMfA^I. 5T?fe^>Ci:£^-r-5<!:. 
A1&8P2 2^<DAStft*<6g#?^5 (ft 4 2' ) lilT<D3t 
I*. 31*t3fci:fc.&. C<D<fc 5 fcS:h3fc£fc<-f fettle 

<fe3i^ 6*^<Dm*i5fc<Di£*<yft£^tt#Hap-r 
[0202] :ct\ 0 2 siz^-T^?!::. 8iz 

«-T-S^SS2 2 0)iS^ft£ai:r^o ft*. 02 8 

I*. IfcBJKDffiiJt. gjfc<*2 4l-fclt-&<S**SP2 2. * so 
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B2 8. fc«fei;Att®2 5(»i4Sii^£ttaiLT^Lfc 

to-efcy. ^3tf*2 4A<|i(gizca)<fc5^^tt$>SL 

[0 2 0 3] ^3fe(*;2 4(0AttS2 'sA^AStf 

&3fc0>J£A<yft£±/S t L r tttttt2 2<DBJM£0c 

0 = 9 0° -a-B 

[0 2 0 4] ffioT, A3*02 5fr&tiMffi2 2^ASt 
Lfc3lfeA<«»fi52 2SaS'L35:l^fc«><Oft*H*, 
0c <0 = 9O° -a-0 

£<9 0° - (0c +a) ] • • • (i£3) 

[0 2 0 5] CCDHJg^-eii. flg&SB2 2©<lg 

^fltt^l 0* tr*. citXct. BUM) 0 c A<4 2° T- 
fe-5ci:A^. ±iB<D5C3lc*^^T. 0<38° am 

[0 2 0 6] #312 6^hptHtltftlt. ffi»«8 2T— 

v- h 8 1 1*. &®L*zft&o>fk&mmizmitt-rzmm 

£*iU Zf'J XAtDTlftA^I OO" 02 9lc^ 

4^Alfr-Si:c*lc. ASt®2 5T-<DM1fHz&-z>XZ * 
lcmjt$*i.^CcrlcJ:y. ift±2 5. 4° fl>SH(0l£A< 
iJAfcttft. "f AS*0 2 5fr£>Att-f -53fc<Dl£ 

A<yftl*. ±IBCD/3<3 8° <DS5ffll-+»lwlDl^y. <® 
S4S&2 2*^(Dil*lftA<±t^CiA<#^.5 <> 
[0 2 0 7] Kl±<»<k5lcL *HJ6^l-^i>Sti^L 
CDIi. 3fe3S3tO»£A<y£!W)*lJ-r-5fc«>l^ 3feH2 6ct 

mitftz 4<D\mmz 5 tpmizzf>) xj±is— h8i$ 

L tz C <!: ic J: y . <g^gp 2 2 *^ f, <D^tL3t*^«f < tf 
[0 2 0 8] ^Cfc. *HJ6^'CI*. 7"'jXAy-h8 

^SiHSP^ISi: Lt. 7"'JX^>>- h 8 1 £ffll^fcA<-. 
«<DiaSA<#t>*t^a3T-fcSh.tfcixi-[ESc*ti.-r. W^. 
liny*— ^^^ffl^Ttat^. 03 O (a) \z 

tfT&oIZ. %mz 6©@p?HR«:57-9 8T?S 
IV CtDffiFms^-g 8 ! 0>^^IZ3tlS2 6£tSMLfc 
^fiElZ«fcoTt(^«(D^j6^f,*li)o £f>K s SID Dl 
GEST P.375(1995)ICf^K*i»^rL^^J:5l-. 03 0 
(b) ICjp-r^-f h/W^9 9£fflt^T, *392 6*^t> 

[ 0 2 O 9 ] CHi6©^SI ! 8 ) *f|B^<D $ »b IC^COHiS 

^^$®lw•^t^T. 01. 03; fcckl/. @3i4^Li3 
3izS-^t^rittB^-r4riiui!TO)crfcy-efc-So 'ite. an 
te l fc&igjfero^® T-ittBA.L tzm & t m&o>m.$t z m-? 
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£o 

[o2i o] *mm<r>Bmtzmz>s.mMi-cD\i.. msb 
Lfc : &ll^6o)^K®^?i^^wLfcst^^LCDl»tJL^T. ^ 

o>h7-f h (Jfcli7n>h7-fhv^fA) .fcfcS 

[0 2 1 1] CCt, n&<DMBl T*lftB^LfcSSt^L 

-5, HJE<D^ffi1 -C?l*. 01 ^#B8L^fA^lttBJLfc<fc 10 
5lc. ya> h^'f h 2 0(D^3ttt:2 4 1*, $8hi.-te;n 
O0>ffiftffi1 8±|C. SS^SO/zmiDX^-t^L 

ra®$*tTt^«, ctT.ic.ty, otmyttt 

£J?*^£BSi2 9A<fl2j?)t£;h.T^&. 

[0212] ^mm<Drm<DB.mmLCDit. ±ibos 

K2 9IC. 03 2lC*-r«t5lC 2EJS&18 4£35fcLfc 

immmv. -y-u ^;n$> *fum*mi** c ,t *><-e# 

•5„ C^ilc^y, 3i3te{*2 4iO#i2 814. £g,-CI±fc 20 

C<t£fc-So JtfB<D2feiS3J8 4lot. 3?*** 2 4 CDJgtfri? 

i: L l^®»Tm£*rf S C t L U*. 

[0 2 13] C<D<fc5IC. *3t<*2 40>#[S2 8 

#J8 4ttKLTl*«**&. Lfc#HSSO^S<» <fc 

5lC^3fef*2 4©^iS2 8A<^aicSLT^-51i^t 

14, #® 2 8 l-fclt^5fe(©^i!l3!)W«cSo 
[0 2 14] 5fc3!2 6jbMb©Alt3t<C5*.. 03 1 
(a) lc^-r<fcdl-. A£tli2 5^B§IliEAIt"3"-5>j3t# 

tts A#*H2 5A^*1£4S|J2 2'MtSAStL-eKStLfc 30 
^®2 8*J<fctf3fcigSfl8 4^jMoT. iSStM O 

^ AJfr-So C<Oi:^fl>I^S2 8lcfclt.53t<D^i6l4. 

M2 8i«a»:»LTl^JW (S3 (a) #88) i: 

^lfi6Tffc-5o 

[0 2 15] -7j, M2 6^t>0)Alt3t(D-5*). 03 

1 (b) tzm-r&oi~. Aat®2 5^t>£-r#®2 3^ 

AIT*--&jft#a»fl=li. 3fe8 5a©«t5l:. ¥*§SB2 i 
-e£$tLfc&lc#®2 s^AJt-rSt.rotfc'So CCD <fc 
5£3t8 5a«, 3t3l2 6fric><DA&t3fctf>-5*>. 0 3 1 
(c) IZijVrcfc-plC. A8*®2 5*Nf,*-T^iB2 8^A 40 
Jtt-«jft#l*. #ffi2 8A<3*7tt*2 4£l§:(3:t?Ll>Ja*T 
^^:&-r-53E^8 4l::£L-Tl'>.&<DT'. ^®2 8lCfc 

[0216] cti ^roftii. i o <d& M,m 1 2 

LTl^lcA#'oCAStft^AStt--5C t £ &5*<, 
KS*«1 7"CS3*£*U ^ifc<*2 4©I?I2 8IC«LT 
±tH<D^^^AS4ftT-||t;AI*-r4C0T-. S8#^JI< 
C£l*fcl\, 

[02 1 7] LfrLfcA<t>. 3t3S3feO>^]fflia*^lp)±$ 
1±-i>fc«>lzli. 3t352 6*»f>#ffi2 8^E^ASt-r-i)fiE so 



: 34 

8"£fc<-f CiA<#*Ll\», :©*:«), 03 2lc^"TJ; 

AWiS2 5£. c<7>A*ti!2 5i:Si5 2 8<S:*^ 
ft*<£fJ:5l-ffilt-5CiizJ:y, AW12 5^c>ffi[5 
2 8'Mtl$A#-f-5J£tt£>S<-rc 
[O 2 1 8] fcjb\ AtJ® 2 5 t^®2 8 £: ft r 

©*#£fd\ 0 3 3 IC^f <fc 5 3te«D? 2 6A>b (Difitf 

xmm 2 5^A»Lfcg©i£Auj^/j 

r ^ 9 0° +£ 

T'fel)C<tAUy»o;LL\ C4xlc<fey. AS*B2 5J^ 
P.AItLfc3t3S3fe<75llftA/:<t-r'<rA^®2 375I«]^A 

[0219] CUSS© 9 3 *S§BJKD $ f, ic-tecDHJS 
mmiZ-Ol^X. 0 3 4(C«^^TlftBJ-rtlloEJUT<D<t:fc 

^OJittBJ^*BS-rSo 
[0 2 2 0] *l?J6<D^Sliz^SSSt^LCDIot. 7D 

>F-7-(h2 0i6<, fca-fei>U1 0lcJ*LTBBKS«ftS 

[0221] ms£Ltz&nte<DMmizt$^x . mumm 

&mt LT<D7P> h7-f hSfctt7P>(-7-(' h*>X 
TA(D«*<D^&£l&BJlL!fcA<. ^»CH«5(D»!B 4 ICffi 
SLfc1«J5£CDJ:?IZ. »3ti|*2 4<7)(®^gP2 2IZ^BS 
4 7 £|fcl+fc<fc 3 ftliS&. 4 7 tfmtfcW 

a<. lcd ^ggB^^e- Kr-«ffl-rs^A<fe-5s 
[0222] crofctf). 03 4ir^-r<fc-5ic *l?JSa> 

^®<DSI*S L C D 9 1 lil 7P>h7-f K20A<. 

.fey. ;«s-b;n oiz»L ; T^EBe«i-isite>*i.rL> 

S. C<D^O> h^-< h 2 Oli, jSS-triUI 0fcJ:i;7 

[O 2 2 3] tJ^t, S^LCD9 1 ^fiBB^=E— KT' 
fflL^S^S^Iots ;"SS-tr;ui b(D$II:7P> h^-T K2 
O^ffil+fcttSI. -Tftt5*»^9 2<D^^gBltfcttS-Cfil 
fflL, 5WILCD9 1 SfeSt*- KT?ffll*£>i§£l*. 

[0 2 2 4] C4xlCj:y. Hit*- KT'ffiffl-r-Sli^ 
lc % 7D>h7'f K2 0li'j:oT3tcDnXAt4i:.5Ci: 
A<ft<. •£lcBJ£l^^£H^L*#-S£!41!LCD*tH 
S^ti-5o 

[0 2 2 5] ftfc. ±IHl?ii. h^-f h2 o<D'J> 

ittBJL.fcA<. 7Q> h^'T ; h 2 O^^lca." Mb 
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[0226] CC-CI*. 7Q>h5-fh20$[l? 

SttlC{S;tfcJ£$*l> L C DlZ^XUm LfcA<. fflfSL 

[0227] C3li£0>ff2® 1 0) *§tW<D£l>tZtil<Dm 
JfcflSffilCO^T. B 3 5 fc<fcl/ia 3 6 ICg-3lvCiftBJl-r 10 
tll£&.T0>tt$VX'&Z><, fcfc. fHBLfc=&HJ6(D^ 

[0 2 2 8] miBLfc=&3U6fl>^®T-l4. ffr£M9iSB 
-eteffl^fi-St^-eiifctv, 0 3 5 |C:*-f J; ? 20 

y. a^^^^p^-r^ct^or^-efe^., 

[0 2 2 9] «jtli. ±l5<75B§Mgm9 51*. M 3 5 lc 
wttlZcfcy. @3 6|C:*-f <fc5lc. HBiM?g®9 5<7> 

tftfist 1^5 o 30 

[0 2 3 0] fcfc. ±lBLfc*3lifc©»aSte**BJ§£E 

*tt«t*. &<-£T-*,-mT' fey. n«a>M»3bt«&n 

4Slt S * l=BMH-r * c t tfX # * . 
[023 1] £€>l~. iSS-fe^Ui: LTI*. **E7h'J^ 40 

t«*Tt6«JJ!:i*t«-«t*ILfcECBt-K 
S:fc«£{$fflLfcOPDLC-tf>PC-GHS!£;iffl 

[0232] CHJS<DJJ^ 1 1 ] *«BJ?0> $ f> iCtetDH 
SS^I-OCT. 13 3 7 6L»LH4 8lzS-^t^TtftBfl-r 
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[0233] *3!16<7>»SlbfiStS L C Dl*. B 3 7 Id 

<fc 5 i-. KHSMtjii/ 1 o a <ommz 7 Q is b =7 

4 h 2 0 a Stt^TltftttklZOlvctt. BiJieSUfetD^ 

5 1 £ BtTCfeSfit. SSt^jttS-tr^U lOai7D>h 
7-fh2 0ai(DKI:l2©^# T?ifci> 
SltKJt7<<iUA (SStfftihffi) iStEILtl^ 
J*i. 31*** 2 4a lCfl2fi££HTl^¥SSP 2 1 ft *tfM 

mu2 2<D<m aw^ti^js. j3<ti;. s 

ttgjftB-trJL. 1 0 a WSBfz'JSStSffi (SS*tt) 1 7 a £ 
fl$jSLr^-S^*<MiBHlEto^1 tl*M/«foTU^-5o 

[02 3 4] £?\ 7P>|h7-f h2 0 alCOUTH* 
WdttBITr**. I©7 ni>H5-f K20 a I*. fJIBH 
J6fl)JK@ 1 <t H«ftl=± t CxHtM 2 6 ft <fc l/i§7£{* 2 4 
alC*:oT«fiK$4rTfcy ;. Witt* 2 4 a ©AW® 2 5 
J: 5 &£4tM 2 7 t?g*?*tfc*M*5taS<t Lt(0 

[0 2 3 5] m%»2. 4 aGJjRS-feJH 0affi«<&!t^5 

(mia>tu*KE) 2 8i±¥sic^fig$ttT*jy. -<ds 
sBic^[fi]-rsisi® (mzoi'mmm) 231*. M2 8t 

2 1 lc»LT»*ftl=-5tp#i*-C«»Lfc«Bt»«2 2 

[0 2 3 6] C©«fc5l-. ^ jfcft 2 4 a I*. Ml5H«60> 
J^SSl lCfclt-5«3ti*2 4;tH«l=. @3 7tz^-r«l;5 

3S 2 6 t, a •& « t* T*< o T tf>< KSttl-^m $ *l 

[0237] CCf> B3B (a) ^^L^L (c) 
LtCA<e.. ^7fe{*2 4 a©b«ICOL>T. *f>icgfsaic 
ISW-rS,, E3 8 (a) (*|. »3fe»£¥dBaP<0afe«^|S| 
-h^&Mfc2FSB-efey r B3 8 (b) I*. *3fci*£ 

A»®<Dat«*iaiA^.afc«iffiia-efey. 138 ( c ) 

[0 2 3 8] m%WZ 4 a'pttStLTIi. *HJ60>JK 
fi£^-r*CtT**7t«:2 4|a ^^SttlCttlX-r^CltA^ 

x-Z&o ^<r>m%&z 4 ai*. *SJga>^®T-i*. "taw 

= 75 mm. ft£ L = 1 7 0 mm. ASt® 2 5 S$«-0>J5 
«^hi =2. Omm. 2 pfflgi5 2 1 CD"HIwi =0. 2mm 
t?Z>o <8^SP2 2©Slh! = 1 0 //m. ¥fi 

«2 itw»r ='45' t-r*cti=j:y. m 

[0 2 3 9] *HJg<DJK^T-l*. 3|3t(*2 4a 

I*. AS*ffi2 5. -tUt>%'%^Z 6A^^>S^•5^^pJlC 

^^L^r. ¥as»2 1 a)i(gwi t<s^gp2 2a>*gw 2 tro 

a«3 =0. 2 1 mmA^^IC/h^fc&^-pfclilS^ 
tLTOi. ^a)¥ffi»2S *JJ:lfllIf3SB2 205«^l= 
Ol^T. 0 3 8 (a) fclVL ( c ) IC*n^.T. B 3 9 Iz 
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u 03 8 - 03 g^ic^siA-e^o 

[0 2 4 0] S3 9IC^-f £5!^ ¥fflSP2 1 tte&SP 
2 2<t^1*t r O*a^^#TlMi:L. 3t3S26l^g 

ti&^«9^t><D^aj2 i t^MSS2 20)i o omzn 

1?P7^Bi <h-T^o fits C0H^D7^Bi 
l^fc(t^mi^f6jlC;^ofc^rSja>rBlPiw4 J21mmt 

[0 24 1] *(D1 OOffl(7)?P7^tfe^l2^P7 
^Bz lCfc(f*±fePp1PSw4 li2 0mmi:£:&c*:?IZft* 
fiE1-€>o $t>IC *0)f 3^P7^B 3 iCfclf^flftfiw 
4 1*1 Qmmt^^^ai^ML, S4?P7^B4 |Z 
fclf^>HPiw4 J18mmtMd:?l:ML, 15? 
P-y^Bs lCfclt^raPlw4 7mmt^4«l:?» 

[0 2 4 2] fitoT. *m&<D1&mT*\t. *#{*2 4a 
icfcixr. 3t3S2 6fflOCDJffi®^^Bl^fS]l^oT3t3S 
2 6^M^?i^Tt^^^:u^^l!lcD^ffi®*T* i ?nyom~. 20 

#?P^^7(DKPiw4 ^Immfoa^t-S^^I^O 

aSP2 1 fccfctf*g;&S5 2 2CD1 OOSffiSlZ. 3MISP2 1 
<7>fc°^fc£t)^*43i2 2<DtfvT0>m (¥SSP2 1CD 
ifSwi <tflI&S52 2<Digw2 £<D«Jw3 ) lO/im 

(1X1 0 0mm) foa'>Ltl><J:9^M*tLt 
l**o 03 8 (a) fcl^L (c) T'li. fftKCDfll 

SLb. ¥ilS&2 1 fc<fctfM£*SB2 2CDt°^^CD^>ICO 
lvci4H*LTl*«i:l\> 

[0 2 4 3] ±15^3t(*2 4 alZfclNTId:. -tfBflS**® 30 
2 2f£. ±tLX. 3fe3l2 6^t>(D3fe^^S2 8^fS]ft 

¥i§SB21l*. itlt, 7D>h7<h20a^b(D 

1 iWWfrCfc*. 

[0 2 4 4] £Z>lZ^ ±|2^P>h^>r K2 0alCfclt 
&3l;fc<*2 4 al* % Z<DfefSift<DmtfLlZltoz.X. 

2 1 fc<fcl/M^2 2<D1 OOSBSIZ. 1*&<Dt°^T£ 40 

fct^isi o^/m-ro/jx^<-r^. rt±t>*>. pgso>e 

Mtl^o *<Dtztt). 04 0 (a) iC^-T^aiw. *g 
[O 2 4 5] *3§2 6^^>A*tiB2 5 LfcA3*5fcl*> « 
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2efr*<Dmzfr%ztiz&z>mm.<Di&T&te&L. % 

*2 6fr6 <D3fc * ^ftS"^** < ttfR9Hfc£i*lr« < 
C<h^T^*o -£0>$£^ »^^1«3<H(D^® (11(0111 

[0246] CfUZjtfLTi* 040 (b) IZ^-f £ ? 

^tfti 2 4fimm^fcmztemztiTi^fc*i<D 

7P>h7^h1 2 O-eii. #212 6^£>ASt® 1 2 5 
icAIJLfcA&Tfcl*. -e<&;**#^@1 2 3lc£oTJ5W 

7^h1 2 0t?lil?®1 2 8) IZfclf^ggfi. tftM2 

[0247] $h>iz^ mi 'co&mmiztei-t&mj&cDftifi 
04 1 ic^-rj:5ic. tt*o^p> h^>r h 1 

2 0(&Jgj£*^ft£^^^F letter. *HSS<D^ 

(D7P>h7'<h20 aCDSS^^^^-T^^^ECT)^ 
^2 6^ib<0^A<^#l>eS^tBS--^<!:*o 
tUl)o tOtz&b. *mm<Dl&B<D?n> V=U h2 0 
a<Djjt<. Bl(Ddl»@ ^12 8) Izfclf &®Jt#:fr 

[0 2 4 8] ±IB«Efc<&3|3fc#2 4 aX\*. PgS 

CDt:^*<0. 2 1mmt^fci5l:, ^pfc<*24afC 

ttm-tz&MWfeMi'izjn o aomm&mmizM&zti 
xi*z>z?^v<?-? h *) <? *<Dt: t ±&mn&2 2<d 

h*j<7 x tmmrn 22 1 <Dr^mz^^T ^m<D^±^ 
[02 4 9] ±&mi&»2 A acDmrnftrntttetz-Di^x 

(D^^ffkTt. 04 2(C^£5fC. S^BJ^-Cfe^) 
Slt^LCDfig (S12 81) (D^^^GTMi. S5tft 
1 0° <7>Pa^t°— ^7<b Lt 2, OOO c 

IC^LT. SS%ffl9 (»ffi2 3i) o^^^H-efi. S 
*ft^-6 0° (Dt#lwti|5 00cd/m 2 <D2Sj£<h 
Slt^LCD^tl^-r^ftJtT'fc^O 0 ifi 
St'liSSlil 00cd/m 2 OT<tftotU4o 

[0 2 5 0] ^OJ: 513. M%W2 A a(D4g@(CiEa* 
txtzlt&2 efrh>0>tfz\^ »l2 8^baM (£3* 

ic. #®2 3^MT*fc^ffl^fi^^3li*(D;1t^^l5t^^ 

[025 1 ] &fc\ *§IJgp^^TMi. 5t3S2 6 <t LT 
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tli>tO)-Qitti<. iztTLM. LED 
K) . ELt^ *fctt*>SfXT>5>:/*JBl**C 

[0252] jfcg-fe^ 1 0 a ICOL^TBl?B-r 4 

c<&j$g-tz./n o a li, S3 7ic^-r«fc-5ic 

«T?fc-SA<. J5S*«1 7 a£jBtS-t;n O artlcJKJ5£L 

[0 2 5 3] CCD&gi-trJH 0 ali, 0 4 3 izi,^? J: 
51^. -»©mffiS«1 1 a • 1 1 clCfcUftMl 2 
£&#U £blc. ^Sfi5T-fc^mffi*«1 1 affile 

fcjb\ {4ffl^fi4 9 (■3 7l=l*H:*-tt"4*) 1*04 3 "C 

\tMtt.<Dftmz.t>tix^z>tf. 2ft)ii±T-fe^r ; t«fe 

[0 2 5 4] ±lBmHS«1 1 ali. 3fc3iI14£*-f£ 
4a±|C, 73^— 7<;U$ 3 8A<i5tf-b 

*u -ea>±i-SB^«<H 5 a (j»tt) «qftit&4i. c 

<02Slim*i 1 5 a £55<fc 5l=J«SElRlJR 1 6 a 

;U*3 8I*. 03 7 ICl*0^LTLN*L^„ 
[O 2 5 5] -7a. iHSfil 1 cl*. «XJ«1 4 
b-tl=*&»ffi1 Q«t»jA$tl. £t>C:*<D-tl-5»«}I 

Cingjlll g^So-CC-SSttW^II 7 aO^E 
izt,&&.0>Wih&&MtfL£ixXl^Z><, 
[O 2 5 6] ±ESStm«1 7 ali, »M 1 2 SKIS 

7aiLTIi. Slt^ttO>S*tfcT;US-'7A (A 
I ) RSt*ffi*<flH*€>*LTl^. £t=s -tlB*&»Bl 9 

14 b. SBJtmiil 5 a • 1 5 JScfctfjfcglBlpIall 
6 a • 1 6 b«>ttlC*>fllJft*9fc&£l*. ffirB%tt<DKJB 

1 &HMh!fc«. 

[0 2 5 7] ilBmSa^l I cWJ&fifcfr&KOU-C. 
04 4 (a) ~ (e) |=ft-4l*T. * t» l=* L < iftBJ-f 
-So £"f. 04 4 (a) (C^-TJ:5IC. #7Xlf1 4 
b_tl-*r«Ui?X h$£Sl:ML. **f*Ctl=lft 

jt^i 9^^js-r-5<, ccd^> 044 (b) i^sr*? 

aOT!13*SB£R££U 04 4 (c) |C^-r<fedlZ. 
[0 2 5 8] &\Z. 04 4 (d) lZ^T^5lZ^ ffi£<D 
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if£tlJ4i:$tS. C©i»f£*ll=J:y. 030351 9 a 

[0 2 5 9] g&IC. 044 (e) IC^iM: C(D 
DfldhSPi 9 a£B5J:3ld. 7;U5^-7A (a l ) £X 
3g|RS*1i--So CtUCfcoX* Basin 9 al;:;ao-c^• 
ro&ffilc[^£^«A<^BJdteftt=ESt»lI 1 7 aA^j&sti 

•S). t£fc. 04 4 (a) -04 4 (e) "CI*. 1 
9(ifiJT^<D/** — txir^t^cadbSP 1 9 a i L-Cff2j££*L 
10 03 7-V>0 4 3|C^-r<fc ; 5l=. $6l£flg1 9© 

[0 2 6 0] w<D«fc5l-L,T#t>*l-Sm«ia«1 1 ot 
±IB«ffi*«1 1 atli. jEl*0>;«.llKlS]lg 1 6 a • 1 
6 bjb<*tia]-r£<fc-5i::. fir^ z> tf^tftom<Dl5foifi&. 
WnlzttZ&oizw&WZ^ l£*JW£fflO-CR&y£:b£ 
£fc, ««l*«1 1:a-11 comici*. c<75m 
ffi««1 1 a • 1 1 cl;«kjy^*+l^^l®(DHIli^i& 
— 184. 5 fi mlD^Xt'-XX^- 

20 -9- (0^-fr-T) A^toSk^KTL^-S. fLT, COS 

isuc. n&&tmz&i)m&%:m\Tz>z\tiz±-ox. m 

B a B I1 2*<ffi*J&£*i&«, fc*>\ ;1SI1 2 ©tmtfftfe 

[026 1] ±IB(0J:3I^L.T*IIJ£<O^<DSI*^ 
S-fe;H O a*<SSJg$*l^j!)<. ±BB<DlftBfljan(DSiiX 
I*. MIB^iSOf^© i irasH-SSS*!? 

[0 2 6 2] ±l5«a«teil 1 clzfclt«,S#t«Sl 7 

a±lz^Kfig$4^rL^■S)lac^biSB<D/^-> (-r&b«. $6 

30 ^SK1 9<7)lH]|fhSP1 9a(»H5i-» I*, ^lijlcj^fife 
■TSCi:lcJ:oT. Sl*^5«a-tr;n O a icAtt^-S A 

[0 2 6 3] ±f2lfe*iKl 9l=fclt-5DDeiS?l*. dbfflJCD 
HXS^CagPOJlSStaj^'o. 1 urr>tjll^LZVmG>f& 

tw&<Dm.mtG>mt><z\<z>'mmpix-s>>*ii£. fo^-ft^n 

KlS] fc <fe If j«S -b ;U0) -b ;u J¥ 1 1 =fg§ £ & IS-T C i: * < 

[0 2 6 4] C(D«k5l^'fi£*ttfc±lESStttffi1 7 a 
fe« (MGO) (OS*t^14^tfc^£Lfc^lCO^T0 4 

5lz»•^t^Ts^^B^-r-i). ±tgMGo (tj«fet;<ft&t*) 

I*. 0cb5$«<Dy7 77MT-^-r«fe5l=^14£^-rS« 
^tt^^LTl^-So Cttl^WL-C. ±ieS*t»Hl 7 a 
(MRS) fi. 0*Ha«O)^ : 7 7NT**'rck5l=±3 0 

[026 5] Zto&oU&mn&l 7 a^lSx-Ct>SJ5 
Stm j ;"aS-tr;n 0 al-MLrc, lESS^Aiafl-A^fttf 

so mm 1 7 a 0>&Stt#ttli. 0 4 5 d^TJ: 5 <f^ttt-ffi 
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[0266] ±iBKS*m& Walt SEStl>;8S 

5fctt2 4a££-r*(M(D®lC»|a)-f£fl"l<D®) 
tiTl^it^iitSL-C. #7X«H 4blc«J:-5«M 
0>#S££fl?jST-§r-5. *<J>tzth. &t>tiZ>5.mM L C D 
ClfcUT. Kg!© 2 fi^y^JWr* 3 £ 10 

[02 6 7] &fc\ *SIJS«)^<g(Cfclt-&Sltm«1 7 
a I*. (3 3 7fcJ:tfH4 3 Icir^ «fc SStS&S-fe 
7H 0 a (D^^E— KAMl&S 1 8 ^HxTl^iBTt^ 

N0:«a^S4f&iKA-1z;u 1 0 a <k IS Is) 

»Lt^B^|c-3lN-ci±*BS-r-So 20 
[0 2 6 8] 3fel=. ±iBi$g-fe;H O alZffiM^flTl,'' 

±ms.mmmm-t^ loait tksitsjM-kju 1 o a 

C<7>7£Sia5 4- -A<^j££;frTl^:£ftl=ii:£r£ 

C(DtS«5 4-ti^85 5 - i:l-<fcor^fiK3?+t-5 
te^fccD/** — >l-«fE-r^cfc5l-. 1£»a>ilil?l5 6- 

[0 2 6 9] 10©iS^5 6li. # (R) • 3t (G) • 30 
W (B) ©3^(0*7 — ^-f^^lC^JCLfciS^m® 5 
6 aA\t.3tfoT^-5„ Ctlt.il^affi5 6 ali, ytfij® 
5 4~A<fl^£;h.TU-S7j|6ll^GoT\ R ■ G • BOTIII 
lzWiW£tlXl*&* 

[ O 2 7 O ] JilBS«^j«Bl-tr;U 1 O a <Dfl*ttt LT 

5 8mm, ^|Ll =15 4. 5mm) . t£2J£5 4»X 
m=240*. i^855»Yn = 640*titi:ot^ 
-So 5.mm&&il)V\ O alZffia*tLTL^-Slim 

5 6<Dt°-y^PL =0. 2 4mm (R. G, B) 40 
•So JifBi®m5 6"<DJa!ffllci.t|g;FL>Sfl*:? : 5'y-?^ h 
>J9* (ETR BMiSfc-f) A<*S8 //mi:fc&«fcdlcj& 

[027 1 ] *HteOTfl2©l-A^6£Sti>LCDT-li. 
-t&LfcKttSJjfcg-tr./n O ai7a>h7-f h 2 O a 

2 0alCfcLNT. ^##2 4 a (D^ifiSB 2 1 fc«fct/*S^ 
SS2 2 0>t: V^A^ ±j£ LfcJ^lCO. 2 1 mm-l? % ^ 
2IS5 4 "T'Ef*7*.BM<7)tf^ i ? 1 <fcy t'l^<!Sot 

l^-S. ^(Dfcto, ±.fBK3*S5?«S-tr;n Oalcfclt-SB so 
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tf -v =9- 1 ±.tmn& 2 -2 (omo tiv^tzm-c 

2 2 t <©T^lz<fe 6*7 l4a©f£±£ffl)$]-f.S c t A<T- 

[0272] ±>£ Lfc^l* 24a (Offi/TCI*. ¥SSP 
2 1 fc<fcWSl&S!S2 2©e;^^A<*S«5 4™fie9f 
<>: y t £ < c T 1*6 A* ±IB e ^ £^218 5 4- 

CD£ife£fflHHJ-f 6fctf>lcli. flt&S$2 2©«©tf-y^i: 
BMroe-yft A<"f *tT fcfh. 1£ £ l*. 
[0 2 7 3] CCt. ¥*§fi5 2 1 <D$Iwi £<gSMS02 2 
(Digwz £<D#0w3 £flg5B&2 2<0m<r>tf-j^ft^>o 
£fc. -LfBBMIi. »ML l 5 4-&J:tAtf«S5-« 

fft3S-Sa)l47t§^5 4-jC&&fcX>. jfe*«5 4- -<D 

[0 2 7 4] ±|E<S^g?2|2(Dji(Dt"^5 1 i:BM<Dt*>' 

(w3 *Pi ) tt®-e$>*t'!S«tL^<. Z(Dw3 tPi t 

ommtLxit. W3 a<pi ©2fSj:y%*ti^T-fe 

■5^ (ws >2Pi ) . fc'-SlM*. W3 *<Pi 

yt'j^t^tfei. <W3 < 1/2 pi ) ctA<t#ic» 
[0275]_tfBw3 tp\ t<7>ia^A^tea)®H«fey 

o>&±£&}mmzmmTT&p t a<^^^< 
l < ^^t^„ i 

[0 2 7 6] ^ffc. *Hli6;(D^SIlcfclt-5 2 PffigP2 1 <D 
*Swi i:ffi^S52 2<Di|§w? Ctlbwi t w? <t<7) 
fDws , fl§SBSP2 2<Dft#«Ci:r±. J:IB<DafillC|iB^ $ 

®*mjtl--&t>-arT^fi£-r*tlf <fe l>c 

[0 2 7 7] Sfc, *HJ6CD»ST-Ii. BfJ£#fli£¥«3 
{b-r^fctolC. 7^2S2 6A^iI^-57jrS] (S17JI^) 
lcipaa52 1 <Dt?v?-$:%L'J>Zi*i>Z.tX'*imi.T^& 
tf«y^<Dttt>yi~<lS^2 2©ftSJtftJtSC 
tt-, ¥«SU2 1 <b^SP;2 2 <!:CDtr-;/^(Dfn£3S'>£ 
■a-rt.fcLN,, fcir^li. ^ffiSP2 1 &'l^<T%>tti, 
ic, 2pifiS»2 1 t<l^a5 2 2,t:<D^-rftaa^3t3i2 6 
*&a#fr«£ffi (miTj'ffi)) l»/Jx$<n,Ci:-e¥fi 
SB2 1 ir<S^gB2 2tC0e:y^C0ln^/h$<T-#-5o C 
<D*^T't. <S^gP2 2lcS^LrjtA7t^7t2S2 6A^t> 
iS^-57J(Si (fglTJlS)) jz^&<mitr#-5fc«)3S 
&#4fi&¥-mtX-£Z>. ' 

[0 2 7 8] $t>lz. *HfiS«)B®lcA^i>Slt^LC 
Dli. ±f2«iS<D7 0> hb-f K2 O afcJ:U:±ie«« 
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0 a <t&3*M5$i§rfcr;U1 Oat<DT£\\Z % mZCOm^t 

1 x <D&mitj±m&&wi £ tix i * zmtfix & % . 

[0 2 7 9] ca>J5I^K6Ji:^lc^l^TlJ^M■r4i:. ±IB 
;H 0 afCKS£*ttc(I;fc«1 atm%&2 4 a<D*® 

(mi coast®) i=. ±m&mws±mtLx<D5.$tm± 

[0 2 8 0] C0>£l*B&lt:7>f ;UAl 3 1*. *HJS(D^ 
«:TAC-HC/AR) Sfflt^tl^. CCD&Stteit 10 

7^ui 3it*m<Dm&zm?z&m&&mtur>x 

X (TAC) ?<JUA£JSLV -^0)±^. f 1fi:Lt 
Mg F2 m2girLTCeF3 /f. m3giLTCD 
T i O2 1, m4@<h LTMg F2 m^t^ti^L 
fcK8tl»Jt:7-f JUkl 3(h3&otl^o 

[02 8 1] ±IBT AC^-r;UAIi. B»r*nt = 1 . 
5 1 X-m$ 1 »1 JlCDM 

gF 2 JSf*. HSr^n* =1. 3 8T*J?££j1 00 n 
m. !2l0CeF 3 111*. HSr^nc =2. 3 20 
$2fS)1 2 0 nrru B3jf <DT i O2 HI*. Bft^nti = 

1. 63tl*fi1 20nm, f 4fO)MgF2 fit 
JS#T^n = 1 . 3 BXmZlfol 0 0 nmtftot^^o 

[028 2] 7D>h7-<h2Oa(!:0{|i(O 
(SlCf*. «5fc(*2 4 alC|Bl>&*lTl*£7'$ »JJH*©I 
St^h 2 fcB&B-<DH8T*ni £*Tf £t^'J;u^<d& 
»«G>»S»J*LTl**. *<Dtc#>. «3fc<*2 4 ai*i0> 
*a>Att*ftft*SI«5L*CtftLlcjE«IKih»Jllt 30 

[0283] ±tami sot ac?.<;uai*. J5 

S*R&JJ1^^>UA1 3<7>«fi£^LTf*!fe^<7>«^-ett)t£ 

<. fc£*.li. $i®5^t, m2Jl£:^L!g4lS£ 
[0 2 8 4] ±IB^@«itMa>SS*R&it^^JUixl 3 

I*. SSA = 5 5 0 nm(7>AI*3fe(^»LT. A/4-A 

/2-A/4-A/4 a£&K£ ft o Tl**. 40 

totz&b. m&m®)±7>()^i 3f*. /Easg^m-es 

S*Rfclt:7-<n>Al 3£LTfEJBt-£C£*<-e#£o 
[0 2 8 5] ±&Ltzmii&2 4 a-ei*. iS*»:2 4 
a(7)iDl (S®2 3) l::^££ftTl^raf4S5 2 21*. 

K»S!*»-fe;u 1 O a iznr £«'h3fc3SSS<!: Ltitt 

;n 0 alz^L-C^^RBSt^+t^Z^lc/j:^^ 

2 4a <tS^^S-tr;U 1 0 a £<Z)J^Sk &:b*>* #?- 
@2 3lCttfS]t-£®T*fc£^®2 SfCfct^T. <tl&8U2 
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[02861 cKDswito^i^i-cfey. mmzsfrhft 

&-£tz\t®$iL. fS.m%fr£>M.T. BLiftM LCD <D$kM 

[0 2 8 7] LfrLfcA<£>l *mt&<DtemzfrfrZ5.m 
^LCDTM*. SWSjftSHr^H Oair^D^h^-fK 
20at©ra. -Tfc:fc>*>. ^3fef*2 4 a C0#S 2 8fiH 
l=. ±iE£ttR&Jtffi (£afRJ5it?-r/UAl 3) £ffi«L 
T^-Sfctt. M^S?2 26vt,©Alt3tJ!)<|f®2 8T-SI* 

[0288] *iitpz.. &tMtM8ltLTi$mTZ>mm 
S»2 2(;fclt-5«i. S® ; 2 8fi«-CSSt*4xfcSI*«<t 

mm%m ($i2 3m) icT®^$*i.^a^±<7>®e» 

[0289] C (DJ5ltR6ihi7 -r 1 3fEfiLtl^ 

4 8lz*r<fc5lw, SltW!lt^-<^A1 3 L-Tl^ 
Sl»»»©y7 7 D J; y t^l*Kih7 <M13 £ ES 

[0 2QO] sfc. ±f£mmo>&mm±7*)i'2±i 3 

0 a m xfcSiW^ L C D C t A<T* # 

[029 1] ZhtZ. %1 0>mM*T'&Z>mit1*2 4 a 

T±l2S^R6ih7-f;uAl!3^^L-CL^i>yc<6. »st 
«: 2 4 a rt(D3fe<DAtll73^^ ISrSSES. -5 C i: <f < Sit 

[0 2 9 2] ±|2S»tR6±7-f 3(D«fiEfc 

4 - A / 2 - A / 2 - A / 2 - A / 4 (D « fig i: o T t, 
«fct^ C(D«i:5^;-fiSffi<D«fi£i:-r*Ct-e. *f>(cj£ 
t^g«HST-S^i%itaS*^f»ti*. *fc. A/4* 
gSC0*@«fila)SltlJ6lhb>r^AT-feoTt«feL^ 

[0 2 9 3] JiljKDJi^lcL ^3t{*2 4a(0aS (^ffi 
2 3) |C^fi£^+LTL>4¥ieS?2 1 t^SP2 2 t<0f 

*as2 6^t,ia^*7j-[fii (miTjrsi) icisj^ 

< 'S-5<fe5tc^fiE-r-i)C^lz c fcoT. J: 
l5M^SP2 2-CS»*4x^S*t>tg^. fit3fcJ:yt5lfc3S 
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tb. 3|*;<*2 4 a<Dl|t®2 3 (f& 1 (Dthmm) Izftifh 

[0294] £fc. yazs h^-r bZ O alCfclf-SSSft 
it 2 4 a(D^ffi2 3IZ^fiE$*lfc2pfflSB2 1 £flg**g|J2 
2i:©tf y^^SS*Mi«S-fe;H Oa(De7fJ:n'h 

-CU-&BM£±I5te#*SB2 2<7)j8i:l-*.Sjt<D : f %0>tz 

3t£> l c Dro*i*stiro£<t£R&it-r 5c t a<t-£-5„ 

[O 2 9 5] *?>IC. SSt^iaS-b^H Oat7P>h 

5-r h2 o a t(orai^ sstRSits (&.mvi±y * 

1 3) Zmt&ZtlZ&iX. Siti* 2 4 a <DRW 2 3 
Ic fcMt £ 3gg#*ro A ^ilfero £ Skiff & 

UJSJt^jfcS L C D C <k A<T? £ £ „ 

[0 2 9 6] tt]*.-C. SWSjaS-fe;U1 O alCfclf-SS 

um«i 7 aicmdbSB^^-r-s-ticjcy. 

(D12I61 «fc tf-fe^B &(£-r C i: & < Alt* £tft 

1 O a l-:fc*<A8* LTtiii&roKS?*<We£<k'S-&. 
[0297] CSIJg(D^@ 1 2 ] *%W<J) $ t> Icfferofg 

BSff^icoixr. 04 9*5<fctfE5 oicSr5^riJi^-r 
*H^£#teL. ^roiana^ns-r-s. 

[ O 2 9 8 ] *!&&6a>fi£©<DRSti! LCD I*. IS 4 9 |C 
filtliSSt ^ 10t7D>h7-fh->^fA 

5 1 t<r>mz<% 3 <r>m%tt. (3te5*#f&) -efc-ssatifcat 

(S^Kihlg) 1 3£ESLTU-Sj5*W«£o 

[0299] ±i2s^R6it7.<;uAi 3ii, mumma 
f&ssi vmi*tzi>o>tm— -efc-5., fcfc, JSWR&it:?.* 

3. SWMjftS-b^n o. fc<fctf:?av h^-f h 
•>XfA5 ■\G>mmz'2l*Tlt. HiriB3ilfc<D«^2fc<fc 

[03 00] ^mmammx'it. ±&&.mm±y ■< ;ua 

1 31*. 11 0>3ijfct*:-efc-5^£tt:2 4 i3J:i;i2ffl§ 
3fct*T'fc4a&3fc<*4 0|::J)Qx.T. JS 3 roi8?£{$ tLtfi 

[ o 3 o i ] crosatRJi.it 7 -c ;ua i 3 tm^ixx^ 
mi^3t«2 4 0)^®2 3 cm i roam 

S) ICff^StVCl^-Sflli&S^ 2A^ro3tA<m2ro#3t 

(*4orojs® (3S2ro^ffi) 4 2-e4%sastt$ttT 

Sl43tf*-5o cros*t3tlcj: y^fiE$*t-S<g^SP2 2 
ro«£: ±fB^3fe<* 2 4 icfclt^li^glS 22t OSlMc? 

iTf& cticfcy. *rof§m. si3fef*24ro#®2 s 
(m2roams) r^s^ffiroA^A^c^ctic^ 
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[0302] tzx. *§t*6roff£ffiic*^-&&ati>LC 
DT-i*. m2ro»3t(*4orojS®4 2i:S#Sfcgrti;U 
1 oro^^s^ros«trowj- s Bntsntero^i i icfc 
it-Strops— ros«B(5±^-f 3$siLti^ 
-5. crosstBfi.it:? ;uai 3roEMic,feor. -ties 
Itaferofii^SMicHiiSiJ^^ciAt-c^*. **ut> 

Sffi2 8lcfclt^JI?S^roA^^ffll$l]L. ^Si4 

roa^£ n^piffi t -r ssatlk' lcd susi-r s c t *>< 

10 [0303] _ti2SStWjJt ( :7 •< JUA 1 3 £Slti2 LCD 

05 0 (a) ■ (b) ic^-Tcfedlc. ESL^o 
fc^lcfclf-S®tt»flJ5^-rS5 0 (b) icit-iT. 
-tlESSt&Sit 7 -r;u A 1 3i£SaLfcS^lctJlt4»ffi 

»t$stB5o (a) ro73*<. sgroe— >©e?f 

P*<m2ro©it(*4 0roj£ffi4 2^t*l=t>fcoTI5lSH 

Li^±i::. ssro f— > *<>j:fc* f> fr-e«j£#*ro a^*< 
'>tf< JEto Tl^-So -t*t^;x. SS^rottSA^lSji L 
Tl^w<tA<:b^.5„ tffc\ crot#roS!lS^i*, fl 
20 ffil?J6ro^ffi2lci3t'»r. P1 OlcS-^^TaJiB^LTU 
^ror'^ss-r^o 

[0 3 0 4] ±Se&iWEfrJh7^;UAl 31*. «2 

ro^3t«:4 0roH^n3 ;,tli:l3:*LUBSTiSn4 ©ffi 
SSSSI-TiieSStRSih^^/UAl 3**ILtl»4. * 

rofc#>. B2ro»3t{*4 ortro3troAai**<+^[5iJa 

jl « C t U < SltlWJt^^ [RlJi-r * C i: A<T- ^ -S . 

[0 3 0 5] ^?ibi~. ±iB«fi£ros^f»ih7-<;uAi 3 

irLTI*. mg5£;h.Tl^;*ro£^-ro£3=ffll,*.&C£A< 
xg&tztb. 7D> h7-fih->x-TA5 1 ro§?jg=ix h 
30 ro±^^ffl«(i-r5ci:A^-e^-&. *o>tztt>. Si§7a 

K*>7.irA5 1 fc^t/C^^li^fcS^LC 
D£f#£Zi:J!><-l?#-&o 
[0306] 

[*i3ro^] 6i±ro<fe5J3. »^iiBttro^esics 

stmt. ®.mwv»~>fartxx£itim? zm i romit® 
i:. ±iBmiroaiitffiiz«;piL. «BgBJ^P,roS**3t 
^m«-r-5m2rouii4s«t^ti^. ±t&mz<Dtamm 
±t LT3t35A^f>ro3t!£m1 rotuits--iPiitrsit 
40 t-^M^SSt. ±t LXtiLmW®frt>0>B.Mi?L&mm-? 

&¥m&ti)<&mzmmzhtzm&mztef$.z*ixi*& 
[0307] ciaicfcy, w-mmzw-nizmnr satro 

^A<3l3ttt:ro*1--.:l4T.i. c t U < . ^Ik/j: < 

W-r-s>fi£*roffifig<ttfc^Lr. 3t3S3tro?iiffl^A<(Bi± 
l. *yBj^t\iij^fiiB^a6<iis$ix*i:tN5?am^ 

[0 3 0 8] iS*3S2SSiEro^|-^^S!i73BBB^SM 

so i*. ±iBS3ti*^m 1 o>m?L#-t-tzt. ±mm i <om 
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[03 09] ctuc^y. mmto^o>mm%<»m&i* 
mt*mitz*i&. cogs. nat;&a>&i.tHjfea& 
l xaifii-r ssfi^BgiB^s^ a«-r s c t *><-e ^ s t 1* 
53am£#-rs. 

[0 3 10] fg*3S3f3ttfl>*WI^-SS5^BSiB^ 

i*. momatm*. m 1 <D^3t<*©m 1 ©mwsic^ 

^Si:m2<7)^®tA^ !g 1 <©3S3t»<Dm2<DtU*tffil- 
fclt Z&mm&fr t>±fBK5 2 «>*S*T-a>ffiSIA<B8^- 
icfc S & 3 l-fl^fiE * titzmi&X- & S o 
[0 3 1 1] Z.tUZ*V % mi ©©Stettlcfcl^TftSfr 
t> 0>% A<J5*t-r -SIR 2 <DHJ3t SOig&SPro^-tt^Jh.^ 
«b. «^B^^.<Dttilt®t^-Sm2(03|jfe{t:©m2(Da 

[0312] $8*.m4tzmo>mm\zmz>$iy3mmmw 
it. nio>mi>bt*<j>miiTmt. momtft^ommmt 

[0313] c+ticj;y, mio>mxm~n utS2 0 

^ic^orajst-r-sctfccs,, cotes, mom 

*fcstL^a)3i£#-fs„ 

[0 3 14] m&ms&mo&mzgk&IRJsmW&W. 
I*. SSI <D«3t»tm20)S3 l fc«:tA<-t*l^^fiE**lfc 
^fiS'CfoSo 

[0 3 15] C*tlC«fcy. lijgXg*<SBS<b$tli)tt^ 

[03 1 e] ffimme&WLomwiz&zmijmwmw 
it. wi2<nm%mzt$[i$>&2a>&mz\t. %-\<j>m% 

tfcl-fclt SB 2 <D«|*® t> <D3fc A<^m 2 0>^ffiT*&l* 
flt*.-C^Sfcj£T-&S„ 

[0317] c*uc«fcy. m-\o>mft&<r>mm®frt><D 

s.mmz^hs.m^t<D=F^tzitmm^m±-rhzt 
£ K6it^- s - <t *<r- £ s * o mm £ mr 

So 

[0 3 18] fff#jg7 to&m-Vk&iftxmmmt. ± 

[0 3 1 9] ctticty. rfi©<D5«lfc.lt|g£IBl*SC 
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anj-r s c t tfx- z s £ o mm zm? s . 
[0320] m*&8<Dm?Atzmzmjj™w3iW.\t. ± 

m L^&mmz mi-z&mmz £ y m 2 ros^tt^m* 
*ttrus«fi£t?fcSo 

[032 1] C*UC«fcy. m2 0)^3t<*rtO)3ta)Aai* 

SMtsisra^s c i s < nmm±mm^ m±-rz> c t 
*<-e£S3&m£^-rSo ; 

10 [0 3 2 2] It#S9iE«W£BJ|z&Sl!iF:SS!BJgS 

it. ^2©^^ m 1 iro»3t(*ict5its« 1 omm 
m * h o> tastes ma $ **fttksu*-c & same-? & 

So 

[0 3 2 3] ZtHZ&l). '&KD&i?bi*frt><Dmmfttf 

s. zornm. m&t;*<Dtd;^mi5mw%w£&mx-£ 
stt^sdm^^-rso 

[0 3 2 4] |»*3S1 OtBttO)f|B^|C«SHfl^fiBB^M 

20 »&rss:£14t&§l<*-efc'y. *.i <D3i3fc<*^t>a>aj3t 

3tA<H2<0#3fett:^A^-r|S^ffi®iafl>'>/cf < t t-SP 
±tHBr^<O^S®HI=b**tSlSfifcT-ifcSo 
[0 3 2 5] Cftlc^y. pi <D*3fett:*^<7>aiSt3tA< 
»ttJS:<UtSL*4T.Si:*l-l ^JfetfeS,3t!=cfcoTttfi8 

zmismmmmzmmx #is 1 5 asms #-r s„ 

[0 3 2 6] lit#lSl 1 1H^(Df6B^|c^Sfi!l^RBBfl^M 
30 [0 3 2 7] CiT.lC.fcy, miro^^^AStLfcjfe 

SCtA<R6jL$tiSo C<D$SH. ttHnmo)iin«:««t 
# f>tiSfr^BgBjgg^»^-e^ ^ 1 5$fi££ 

[0 3 2 8] H«qii 2iHK(0fEBSlcA^saiJ^^^ 
SI*. ±C* 2 *10!>**l*:l=l3lt**2 

<75ajtJs*^<D5tA<^m 1 ro^3t«:icfci+sm 1 (otam 

WeBLHtr S d <!: ^ W*iJ-r : S3t^e-efcS«fiE-efe 
40 So i 

[0329] c+ucfcy, ^ti(o«%f«:a>«i»«^&a> 
A^5t*<m 1 <j)tammx'R)sittix^.-fhs.m%<r>m^ 

t&mmz&z&m&t<Df?m*tzit®m£m±Ttz>z 
ttfX'Z&o totem. SSi-hrosjs^roA^-^aife 
oft?t<j>%± z R&it-r s c i a<t? # s t 5 jam ssrr 

So ; 

[0 3 3 0] W*«1 3©b^i=fissi?F^i!asBSiai*. 
so [03 3 1 ] ctiicfcy. ^^^sg<os*^l»itm^fflL^sc 
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[0 3 3 2] statu i 4(D&mzgk&mj5mw&w.it. 

[0 3 3 3] CfllCfcy, Si a>S3fci*rt<Dpfc<DAtfJ*l 

A<T- # -5 £ 1^5 £ ^"T 4 o 
[0 3 3 4] mmmi 5fB«©l6B^|c«SfI^gg^M 10 

i±, si <D&yt#tm z nmibttta miz* ztmom 

[0335] C*llZ«fey. Sl<D3l3fc<*,!:S2<DiS3fc<* 
[0 3 3 6] IS*!! 1 6IEeiB«©f6BJ|^^Bil^BgB^ 

[0337] z*iicj:y. \mmfrt>m*&^\mT& 

ft<-rc«tA<r-^-i>coT% mi <Dtum&frt>Wi2<r>mii 
t*^tt&w*#&AS*aT-Am-£j£#£4>& < -r* c 

ctA^t. BjiaiMii}:£BPBgM£«#-e#6i:^-5a!) 

^£^"■5. 30 

[0 3 3 8] f»*Jg1 7|B«©*B3lc^^Sil^RgBJgS 

[0 3 3 9] Ctll-«fc y . S^#^"bl43t3SA<«:SMjL 
ftl^CDT-. ^3SA^t,(DiS^A<ttRgB^!ta©^|^#£& 

HI nags* £ 4 1 1*5 torn £ m-r 

[0 3 4 0] W3US1 8lBft»HfF^!!B^igMI*, !ft*£ 

1 1 tm^mmzni^x. mKommmizmw.tiw-m^ 

[034 1] .tl2a>«j£l-<fc*tl;fs ^fc<*<OAS*B*t> 
«tM«ff^AltL. Si (OtiJStffi^rSlltTS^-r^o Z 

[0342] m*4ii 9ett0>ftnicA«ffir^FRntta 

[0 3 4 3] CtLlc<fe y , Alt®fr«bAS*Lfcft;3S5tea> so 
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[0344] §1*^2 oejfto>«ni=ft««[^nKtts 
&i=Ma.fe*MK-eft;«. 

[0 3 4 5] C+llC^y. pO&3fca>«££$t>»C'>/«E< 
[0 3 4 6] W3RJS2 1 Cfta>l8ni=ft«lHr«KR9iSB 

[0 3 4 7] CttlCfcU. it LT«RHB«J©«©a* 

[0 3 4 8] tt**2 2fBKa»^BS(c^^HlI^B^a 
fcSlM*. -hlBSl <©ai»BI=«LT 1 0° )HT<Dmm 

[0349] c4xi»«fcy. 'wm*m<j>&<j>&7K8,mztt 

[o 3 5 o] is*js2 3tmo>%mz%z>m-?swM&m. 
i*. m%to-omftmz n 2 L ±is<s^ajic}s-r^,^-siJ!« 
Ba>ja#fi££ni ir-r-sts atasAMb^sp^ASt-r* 

[0351] 6 s£ a r c s ; i n (m /ni ) 

BS^l%BiJ^BJSM^S«T-#-Si:^?S!im£^-r 
[0 3 5 2] §»3fcJS2 4l5te©*Bfl|C^i,fI^B§BJ^M 

[0 3 5 3] C*tl~<fcy. dt3SA^<Djt3!i<M^g|5A>t,tS 

mzm^mtxz ct*<ft<s 3tro=pjffl^A<*t.(-si± 

[0 3 5 4] IS^]S2 5iete<Df6B^(c^^Htl^RBBflgg 
I(DlSr$Jn, t-T^t;. 3t3S^t,<S^a5-«.A*t-r^ 
[0355] 0<arcs'in (ni /n! ) 

c*u>j;y. jt^t,<s^gp^Ait-ri.3ta)A«fteA< 
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[0 3 5 6] fS5jcJS2 6fB«<DSIWI^SfI^B?.WS« 

[0 3 5 7] SH3feA<SltaJ«^SItLT 
af5?#<DSI-A-5Ci*<&L^ Z(D«f. ttagaaa 

[0358] fMcH 2 7 l2m<D5IISlC«*S5^l!gK^ 

[0359] cniz«fcy, aaaaoaai^c****- 
a-r*. 

[0 3 6 OJ fgjfcJS2 8l5iE(D«^IZ«SfJ^!!B^SM 
I*. S!3fc<*<Dm2ro£U»ttBI;:*JlR)-r-5!g1 
©SSi:. ±IBSl©*BIC»|fi|-r-5m2a)«St$« 

tb^ffiOM^gCirBSWUlg^fii:. ±l5m2<Ddilf® 20 

a2 0ttJttB£aa-4-«aaaicaa£*u -tistsa^- 

S $ *iT U -5 aJdcT! £ „ 
[036 1] ZtllZ&V. 3Ffi«*xC,aS#ffi^ffl^-r 

ai»*fiit cross, ttisaitoiim 

[O 3 6 2] R«4I2 9tB««>«ni=fiK««r^HI«ttS 

[0 3 6 3] ctiicty, 3i5fc(*a>m2 0>aia*®a>¥ffi 

aaM^uttr«&oui**rt£«t*-«x.&ti«. c 

*a*«a»a*a«-<!**it»3»a*a-r*. 
[0 3 6 4] n*a^oaaa>ftBic*«ffr£Haatt 
1*. aa^eicfc^r. ±£LTm2<z>aittffia>fli&gs 40 

[0 3 6 5] wtllcty. &3t<*0>!f5 2a>ailtSCD¥JS 

a*&aa*a~tUiar«*a>tti*:&£)&. aaa*** 
aa#«^ffl»-*-**a>Ui»*iajt3W*%5t&*t*. c 
icc*e#^a>ttitanttaaH*a*t*&*t 
«a:&aaaB£aa-c£« t i»5»*s*r*. 
[0 3 6 6] is*js3 1 te«0>aai=a«m^amaB 

?**©m*t5fc*<A»-r*a«i=, a%a*r*<Bi*&*ife so 
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[03 6 7] :*ikj:ij, i»3fe«:om2©aista^f>a 
B*a~>t&irr«%*<. va«*&a>tii*%<D*&&* 
ccdss, i- c»^^a>itEi«aa«:ttanaa^a& 
n*a*»wa«taa-c* * 1 1*5 «a« a-r «. 

[0 3 6 8] »*3g3 2raR<oanica«a^R9iaB 

-r**wa*«**6(=ait.fcaa-e**. 
[0 3 6 9] ztuziiv. smm^y><j>m*i2bifi'pti< 

-3ttattaanaa«ta&;ti«BjifcB£ LrroBfr^fra^ 
a« *aa-e # * t i»a »p *»r * . 

[0370] is*«3 3eKa>amca«a^anaa 
i*. ftym^mtf. Att®^e,m2a>aiat®<DM^sp^ 
aaA*fr-S3fe©Aitft*<ffiSfft<fc y < &«an 
ic*ai^t>a)3t©i£A<y*«iE-rs«fiKT?fc*. 

[037 1] c+ii-cfcy. feu**fr& «>a4iA^<E < 
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